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SULFONYI.BENZODIAZEPINONE ACETAMIDES AS BRADYiaMN 

ANTAGONISTS 



Background of the Invention 

Field of the Invention 

100011 This invention is directed to certain sulfonylbenzodiazepinone acetamide 
derivatives and related compounds. These compounds are useful as bradykinin antagonists 
to relieve adverse symptoms in mammals mediated, at least in part, by bradykinin including 
pain, inflammation, bronchoconstriction, cerebral edema, etc. 
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(00031 All of the above identified publications are herein incorporated by reference in their 
entirety to tlie same extent as if each individual publication was specifically and 
individually incorporated by reference in its entirety. 

State of the Art 

|0004| Bradykinin (BK) is known to be one of tlie most potent naturally occurring 
sinnilators of C-fibcr allercnts mediating pain. U also is a potent vasodilator, edema- 
producing agent, and stinuilalor of various vascular and ntni-vascular smooth muscles in 
tissues such as utcnis, gut and hronchiolc. Ihe kinin'kininogcn activation pathway has also 
Ixrcn described as playing a pivotal role in a variety of physiological and 
palhophysioK»gical priK'csscs. being one of the firs! systems to be activated in the 
indannnatorj' response and one of the most potent sinnilalors of: (i) phospholipase A2 and, 
hence, the generation of prostaglandins and leukotrienes; and (ii) phospholipase C and thus, 
the rclea.se of inositol phosphates and diacylglycerol. Tliese effects are mediated 
predominantly via activation of BK receptors of the BK2 t>'pe. 

[00051 Bradykinin (BK) is a peptide composed of nine amino acids (Argl -Pro2-Pro3 - 
GIy4 -Phe5 - Ser6 -Pro? -PheS -Arg9) (SHQ. ID. NO. 1) which, along with lysyl-BK 
(kallidin), is released from precursor kininogcns by proteases termed kallikreins. Plasma 
kallikrein circulates as an inactive zymogen, from which active kallikrcin is released by 
Ilageman factor. Tissue kallikrcin appears lo be located predominantly on the outer surface 
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of epithelial cell membranes at sites tliought to be involved in transcellular electrolyte 
transport. 

{0006 1 B2 receptors are receptors for bradykinin and kallidin; they predominate and are 
normally found in most tissues. Bl receptors are specific for [des-Arg9] bradykinin and 
[des-ArglO] kallidin. Tlie Bl subtype is induced by inflammatorj' processes. Bradykinin 
receptors have been cloned for different species, notably the human Bl receptor. See, 
Menke, et al.^ and Iless.*^ 

(00071 The distribution of receptor Bl is very limited since this receptor is only expressed 
during states of inflammation. Two generations of peptidic antagonists of the B2 receptor 
have been developed. The second generation has compounds two orders of magnitude 
more potent as analgesics than first generation compounds and the most important 
derivative was icatibant The first non-peptidic antagonist of the B2 receptor, described in 
1993, has two phosphonium cations separated by a modified amino acid. Many derivatives 
of this di-cationic compound have been prepared. Another non-peptidic compound 
antagonist of B2 is the natural product Martinelline. See, Elguero.^^ See also, Seabrook.^^ 

[0008] Two major kinin precursor proteins, high molecular weight and low molecular 
weight kininogen are synthesized in the liver, circulate in plasma, and are found in 
secretions such as urine and nasal fluid. High molecular weight kininogen is cleaved by 
plasma kallikrein. yielding RK, or by tissue kallikrein, yielding kallidin. However, low 
molecular wcighl kininogen is a substrate only for tissue kallikrein. In addition, some 
conversitin of kallidin to l\K may occur inasnnicli as the amino lemiinal lysine residue ol* 
kallidin is removed by plasma aminopeplidases. Plasma hall-lixcs for kinins are 
approximately 15 seconds, with a single passage through the pulmonary vascular bed 
resulting in SO-90% destruction. The principle catabolic enzyme in vascular beds is tlie 
dipeptidyl carhoxypeptidase kininase II or angiotensin-converting enzyme (ACH). A 
slower acting enzj'me, kininase I, or carhoxypeptidase N, which removes the carboxyl 
terminal Arg, circulates in plasma in great abundance. 'Hiis suggests that it may be the 
more important catabolic enzyme physiologically, Des-Arg9 -bradykinin as well as des- 
ArglO -kallidin formed by kininase I acting on BK or kallidin, respectively, are acting BKl 
receptor agonists, but are relatively inactive at tlie more abundant BK2 receptor at which 
both BK and kallidin are potent agonists. 
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|0009| Direct application of bradykinin to denuded skin or intra-artcrial or visceral 
injection results in the sensation of pain in mammals including humans. Kinin-like 
materials have been isolated from inflammatory sites produced by a variety of stimuli. In 
addition, bradykinin receptors have been localized to nociceptive peripheral nen'e 
patlnvays and UK has been demonstrated to stimulate central fibers mediating pain 
sensation. Bradykinin has also been shown to be capable of causing hj^cralgcsia in animal 
models of pain. See, Burch, et al.^ and Clark.*^ 

[0010] These observations have led to considerable attention being focused on the use of 
BK antagonists as analgesics. A number of studies have demonstrated that bradykinin 
antagonists are capable of blocking or ameliorating both pain as well as hyperalgesia in 
mammals including humans. See, Ammons et al.,^ Clark"*, Costello, et al.,*" Laneuville, et 
al.7 Steranka, et al.,^ and Steranka, et al.^ 

[0011] Currently accepted therapeutic approaches to analgesia have significant limitations. 
While mild to moderate pain can be alleviated with the use of non-steroidal anti- 
inflammatory drugs and other mild analgesics, severe pain such as that accompanying 
surgical procedures, bums and severe trauma requires the use of narcotic analgesics. These 
drugs carry the limitations of abuse potential, physical and psychological dependence, 
altered mental status and respiratory depression which significantly limit their usefulness. 

|0012) Prior clTorts in the field of BK antagonists indicate that such antagonists can he 
useful in a variety of roles, lliesc include use in the treatmcnl of bums, perioperative pain, 
migraine and other fomis of paiiu shiKk, central ncrviuis system in.jur>', asthma, rhinitis, 
premature laln^r. inflammalors' arthritis, inllanmialor>' bowel disease, neuropathic pain, etc. 
For example, W halley, et al. has demonstrated that BK antagonists are capable of blocking 
BK-induced pain in a human blister base model.'** This suggests that topical application of 
such antagonists would be capable of inhibiting pain in Intmed skin, c.^y;., in severely 
burned patients that require large doses of narcotics over long periods of lime and for the 
local treatment of relatively minor bums or other fomis of local skin injurj'. 

(00I3| 'ITie management of perioperative pain requires the use of adequate doses of 
narcotic analgesics to alleviate pain while not inducing excessive respiratory depression. 
Post-operative narcotic-induced hypoventilation predisposes patients to collapse of 
segments of the lungs, a common cause of post-operative fever, and frequently delay's 



discontinuation of mechanical ventilation. The availability of a potent non-narcotic 
parenteral analgesic could be a significant addition to tlic treatment of perioperative pain. 
WHiile no currently available BK antagonist has the appropriate pharmacodynamic profile 
to be used for the management of chronic pain, frequent dosing and continuous infusions 
are already commonly used by anesthesiologists and surgeons in the management of 
perioperative pain. 

(00141 Several lines of evidence suggest that the kallikrein/kinin pathway may be involved 
in the initiation or amplification of vascular reactivity and sterile inflammation in migraine. 
See, Back, et al.^ ^ Because of the limited success of both prophylactic and non-narcotic 
therapeutic regimens for migraine as well as the potential for narcotic dependence in these 
patients, the use of BK antagonists offers a highly desirable alternative approach to the 
tlierapy of migraine. 

[00151 Bradykinin is produced during tissue injury and can be found in coronary sinus 
blood after experimental occlusion of the coronary arteries. In addition, when directly 
injected into the peritoneal cavity, BK produces a visceral type of pain. See, Ness, et al.'' 
Wliile multiple other mediators arc also clearly involved in the production of pain and 
hyperalgesia in settings other than those described above, it is also believed that antagonists 
of BK have a place in the alleviation of such forms of pain as well. 

|00I6| Shock related to bacterial infections is a major health problem. U is estimated that 
400.000 cases of bacterial sepsis occur in the United Slates yearly, of those 200,000 
progress to shock, and 50*^o of these paticiUs die. Current tlierapy is supportiv e, with some 
suggestion in recent studies that monoclonal antibodies to Gram-negative endotoxin may 
have a positive ef fect on disease outcome. Mortality is still high, even in the face of tliis 
specific ihcrapj', and a significant percentage of patients with sepsis are infected with 
Gram-positive <>rganisms which would not be amenable to anti-endoto\in therapy. 

|00l7j Multiple studies have suggested a role for tlie kallikrein/kinin system in tlie 
production of shock associated witli endotoxin. See, Aascn, et al.,'^ Aasen, et al.,'"' Katori, 
et al.*^ and Marceau, et al.'** Recent studies using newly available BK antagonists have 
demonstrated in animal models that these compounds can profoundly affect the progress of 
endotoxic shock. See, Weipert, el al.*^ Less data is available regarding the role of BK and 
other mediators in the production of septic shock due to Gram-positive organisms. 
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However, it appears likely lhat similar mechanisms arc involved. Shock secondary to 
trauma, wliilc frequently due to blood loss, is also accompanied by activation of the 
kallikrein/kinin system. Sec, Haberland.'^ 

100181 Numerous studies have also demonstrated significant levels of activity of the 
kallikrein/kinin system in the brain. Both kallikrein and BK dilate cerebral vessels in 
animal models of CNS injury. Sec Ellis, et al.*^ and Kamitani, et al."*^ Bradykinin 
antagonists have also been shov^n to reduce cerebral edema in animals after brain trauma. 
Based on the above, it is believed that BK antagonists should be usefiil in the management 
of stroke and head trauma. 

[0019] Otlier studies have demonstrated that BK receptors are present in the lung, that BK 
can cause bronchoconstriction in both animals and man and that a heightened sensitivity to 
the bronchoconstrictive effect of BK is present in astlimatics. Some studies have been able 
to demonstrate inliibition of both BK and allergen-induced bronchoconstriction in animal 
models using BK antagonists. These studies indicate a potential role for the use of BK 
antagonists as clinical agents in the treatment of asthma. See Barnes,^' Burch, et al.,*^ 
Fuller, et al.,^^ Jin, et al.^"* and Polosa, et al.'^ Bradykinin has also been implicated in the 
production of histamine and prostanoids to bronchoconstriction provoked by inhaled 
bradykinin in ali>pic asthma."^ Bradykinin has also been implicated in the production of 
symptoms in both allergic and viral rhinitis, lliese studies include the demonstration of 
both kallikrein ami BK in nasal lavage fluids and that levels of lliese substances coiTclate 
well with symptoms of rhinitis. Sec, Haunigarten, et al.,"*' Jin, el al.,'** and Proud, et al.*^ 

|0020| In addition, studies have demonstrated that BK it.self can cause symptoms of 
rhinitis. Stewart and Vavrek*** discuss peptide BK antagonists and their possible use 
against effects of BK. A great deal of research efl'ort has been expended towards 
develtiping such antagonists with improved properties. However, nolwithslanding 
extensive efforts to find such improved BK antagonists, there remains a need lor additional 
and more elTeclive BK antagonists. Two of the major problems with presently available 
BK antagonists are their low levels of potency and their extremely short durations of 
activity, llius there is a special need for BK antagonists having increased potency and for 
duration of action. 
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(00211 U.S. Patent 3,654,275 teaches that certain l,2,3,4-tetrahydro.l-acyl-3. oxo-2- 
quinoxalinecarboxamides have anti-inflammatory activity and describes the preparation of 
certain intermediates which can also be used as intermediates in the preparation of the 
compounds hereafter described.''' 

[00221 In addition. Grant, et al., U.S. Patent Application Serial No. 10/429,203, 
Sulfonylquinoxalone Acetamide Derivatives and Related Compounds as Bradykinin 
Antagonists, filed May 3, 2003 and Grant, et al., U.S. Patent Application Serial No. 
10/429,917, Sulfonylquinoxalone Acetamide Derivatives and Related Compounds as 
Bradykinin Antagonists, filed May 3, 2003 disclose a variety of sulfonylquinoxalone 
acetamide derivatives as BK antagonists.^'^'''^ 

[0023] In view of the above, compounds which are bradykinin antagonists would be 
particularly advantageous in treating those diseases mediated by bradykinin. 

Summary of the Invention 
[0024] This invention is directed, in part, to compounds which are bradykinin antagonists 
and are useful to treat diseases or relieve adverse symptoms associated with disease 
conditions in mammals mediated by bradykinin. Certain of the compounds exhibit 
increased potency and are expected to also exhibit an increased duration of action. 

|0025| llic present invention provides for comi>ounds of Formula 1: 




I 



Q is selected from the group consisting of -SO^R and -CH2C(0)R: 

W is selected from the group consisting of O, S, and N, wherein when W is O or S, 

then q is z^ro and when VV is N, then cj is one; 

R is selected from the group consisting of aryl, substituted aiyl, heteroao'L 

substituted heteroaiyl, heterocyclic and substituted heterocyclic; 
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R* and R" are independently selected from the group consisting of hydrogen, alky I, 
substituted alkyU alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted 
aryl, cycloalkyi, substituted cycloalk-yl heteroaiyl, substituted hetcroaryU heterocyclic and 
substituted heterocyclic, or R* and R" togetlier with the nitrogen atom to which they are 
attached form a hcteroaryl, substituted heteroaryl, heterocyclic, or substituted heterocyclic; 

each R-' is independently selected from the group consisting of alky 1, substituted 
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, amino, substituted amino, 
acylamino, aminoacyl, cycloalkyl, substituted cycloalkyl, alkoxy, substituted alkoxy, aryl, 
substituted aryl, aryloxy, substituted aiyloxy, heteroaryl, substituted heteroaryl, 
heteroaryloxy, substituted heteroaryloxy, heterocyclic, substituted heterocyclic, 
hcterocyclyloxy, substituted heterocyclyloxy, acyl, acyloxy, halogen, nitro, cyano, 
hydroxy, carboxy, and carboxyl esters; 

or tu'o or more of R^ together with the carbon atoms to which they are joined form a 
fused ring cycloalkenyl, substituted cycloalkenyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, unsaturated heterocyclic or substituted unsaturated heterocyclic; 

R^ is selected from the group consisting of hydrogen, allcyl, substituted alkyl, 
alkenyl, substituted alkenyl, cycloalkyK substituted cycloalkyl, aryl, substituted aryl, 
heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic, acyl and acyloxy; 

or together with at least one of R^ and the nitrogen and carbon atoms to which 
they are joined forms a fused ring hctcroar\'l, substituted heteroary l, unsaturated 
heterocyclic or substituted unsaturated heterocyclic; 

p is an integer of fnun 0 to 3: 

or phannacculically acceptable salts, prodmgs, lautomers or isomers thereof 
|0026| Preferred R groups include, for example, phenyl, naphlli-I -yl, 5- 
dimethylaminonaphlh-l-yl, 2-nuorophcnyI, 2-cIilorophenyl, 2-cyanophcnyl, 2- 
melhylphenyl, 2-nitroplienyl, 2-trinuoromcthylplienyl, 3-chlorophenyl, 4-melliylplienyI 
(tolyl), 2.5-dibromophenyl, 4-bromo-2-ethylphenyl, 4-bromo-2-lrifluoromelhoxyphenyl, 
2,3Hlichloroplienyl, 2,4-dichlorophenyl, 3,4-dichlorophenyU 2,5-dichIorophenyl, 3,5- 
dichlorophenyU 2,6- dichlorophenyl 2-chloro-4-cyanophenyl, 2-chloro-4-nuorophenyl, 3- 
chloro-2-methylphenyl, 2-chloro-6-melhyIphenyl, 5-chloro-2-metlioxyphcnyl, 2-chloro-4- 
trifluoromethy Iphenyl, 2,4-di tluoropheny I, 5-nuoro-2-methy Ipheny I, 2,5-dimethoxyphcny I, 
2-methoxy-4-methylphenyl, 2-methoxy-5-bromophenyl, 2-methoxy-5-mctliylphenyl, 2,5- 
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dimcthylphenyl. 2-mcthyI-5.ni.Tophcnyl, 3,5.di(trifluoro-nicthyI)phenyl, 4-bronio-2,5- 
dinuorophenyl, 2.3,4-lrichlorophcnyl. 2,4,5-trichlorophcnyI, 2,4,6-trichIorophcnyl, 2,4- 
dichloro-5-mclhylphcnyI. 4-chIoro-2.5-di,nelhylphenyl, 2,4,6-tri(i.so)propylphenyI, 2,4,6- 
trimethylphenyl, 2,3.5- trimcthyW-chlorophcnyl, 2,3,6-trimeUiyl-4-metl,oxyphcnyl. 
2,3,4,5.6- pentamethylphenyl. 5-chloro-l,3-diniethyIpyra7.ol-4-yl, 2- 

inethoxycarbonylthiophen-3-yI,2.3-dimethylimidazol-5yl,2-methylcarbonyI-amino-4- 
methyltliiazol-S-yl, quinolin-8-yl. thiophen-2-yI. 1 -methylimidiazol-4-yl. 3,5- 
dimethylisoxazoI-4-yl, and N-morpholino. 

10027) Particularly preferred R groups include 4-chloro-2,5.diraethylphenyl and 2,3- 
dichlorophenyl. 

[0028] When W is R preferred groups include, for example 

2-[(4-amidino)phenyl].l.(R)-(pyrrolidin-N-ylcarbonyl)eth-l-yl, 
amino, 

2-[N-(a-aminoacetyl)piperid-4-yl]eth- 1 -yl, 
4-aminobenzyl, 

2-[4-(aniinoethylcneamidino)phenyl]eth-l-yl, 

2-rN-{ I -aniino-l.nietliylelliylcarbtmyI)piperid-4-yI]cth-Ny|, 

2-(4.aminoplicny I)ctli- 1 -yl, 

2-amim>lliia2ol-5-ylmclliyl, 

(2-aniinopyrid-4-yhmctliyl, 

lvnz>'l, 

2-bronuH:th-l.yL 

1 -(S)-carl>oxamido-2-( indol-3-y I )clh- 1 -yl, 

carboxamidomclliyl, 

1 -carboxaniidiv2-(S)-niclhy|.bul- 1 .yl, 

1 -(S)-carbamoyl-2-(phcnyI)cth-l -yl, 

I -(R)-carbcixamidt>-2-(phcnyl)eUi-l -yl, 

4-carlx>xybcnzyl, 

2-chloroeth-I-yl, 

cyan<mielhyl, 

2-(4-cyanophenyI)elh- 1 -yl, 

- 10- 
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2-(4-cyanophenyl)- 1 -(R)-(pyiTol idin-N-ylcarbonyI)cth- 1 -y I, 
2-(4-cyanophcnyl)- 1 -(S)-{pyrrolidin-N-yIcarbonyl)eth- 1 -y 1, 
cyclohexyl, 
cyclohexylmclhyl, 

2-(N-cyclopropyIpiperidin-4-y l)ctli- 1 -yl, 

2-(N-cyclopropylpiperidin-4-yl)-l-(RHpyrrolidin-N-yIcarbonyl)eth 
1-{R)-1 ,3-di(bcnzyIoxycarbonyl)prop-l -yl, 

1 - (S)- 1 ,3-dicarboxaniidoprop- 1 -yl, 
(2-diniethylamino)eth- 1 -yl, 

2- [4-(N,N-dimethylamino]phencthyl, 

3- (dinicthylamino)prop- 1 -yl, 

1 -(S)-cthoxycarbony leth- 1 -yl, 

2-ethoxyphenyI, 

ethyl, 

1 -(R)-( 1 -N-ethy laTninocarbonyl)-4-amino-«-buty I, 

1 -(S)-( I -N-ethylaniinocarbonyl)-4-amino-//-butyI, 

1 -(RH 1 -N-clhylaniinocarbonyl)-5-(/-butoxycarbony Ianiino)pcnl-5-yK 

I -(S)-{ 1 -N-cthylaminocarbonyl)-5-(/-buloxycarbony!amino)pcnl-5-yl, 

I-(R)-(l-N-clliyIaminocarbonyI)-4-{N -/-buto\ycarbonylaniiiu>)-n-but-5- yl 

1 -(SH I -N-clliyIamiiHK:ari)iinyl)-4-(N -/-buloxycarbony!aniino)-n-but-5- yl, 

I -(R M I •N-tMhylainim>carlKinyl)-5-i;iianadino-/i-pt.-ni-5-yl, 

1- (S)-( l-N-clhylaiiumK:arlH)nyl>-5-j:uaiiadini>-//-pcnl-5-yl, 

1 -(R,S)-( 1 -N-cChylamiiiocarbiMiyU-4-(N-/-biiloxycarbonyl)guanadinow/-bul-l -yK 
I -{R)M I -N-clh> lamiiiocarbonyI)-5-(K-/-biilo\ycarbonylaniino)-;/-pcnl-5- yl, 
] -{S)-< 1 -N-crlwlaminocarbonyl)-5-(N-/4iulo\ycarbonylamiiu>)-//-pciU^ yl, 

4- niiorophcnclhyl, 
liydri)j:cn, 

2- liydroxycth-l-yl, 

2-<4-hydroxyphcny I)- 1 -(S)-(mcllioxycarbonyl)ctli- 1 -yl, 
2-(4-hydroxyphcnyl)-l -(SHisopropoxycarbonyl)elh-l -yl, 
2-(4-hydroxyplicnyl)- 1 -(R)-(nicthoxycarbonyl)clh- 1 -yl, 
2-(N-hydroxypy rid-4-y l)eth- 1 -yl. 
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2-(imida2ol-4-yl)eth- 1 -yl, 

2-[4-(imidazolin.2-yl)phenyl]. 1 -(R)-(pyiTolidin. 1 -ylcarbonyl )eth- 1 -yl, 

2-[4-(imidazolin-2-yl)pheny I]e(h- 1 -y I, 

2-(indoI.3-yI)etli-I-yI. 

2-(indol-3-yl)- 1 -(S)-(mcthoxycarbonyl)cth- 1 -yl, 
2-(indol.3-y I)- 1 -(R)-(methoxycarbonyI)cth- 1 -y 1, 
/yo-propyl, 

l-(R)-(isopropoxycarbonyI>2-(phenyl)eth-l.yI, 
methoxy, 

4-(methoxycarbonyl)benzyl, 

1- (RHmethoxycarbonyl)eth- 1 -yl, 
methoxycarbonylmethyl, 
methoxycarbonylphenylmethyl, 

2- inethoxyeth-l-yl, 

1 HR)-(methoxcarbonyl)-2-(N-meUiylpiperidin-4-yl)eth. 1 -yl, 

1 -(R)-(methoxycarbonyl).2-(N.methy 1. 1 ,2,3,6.tetrahydropyrid-4-yl)eth- 1 -yl, 
2-medioxyphenyl, 

1 -(R)-(nicthoxycarbonyl)-2-pyrid-4-yl)cth-l -yl. 
methyl, 

2-I4Hniclhylcarbonylamino]plicnelhyl, 

N{R)-(N-ineihyI-N-elhyIcarbanmyI).3-(euanadino)prop-l-yK 
2-(4-niclhy Ipipcrazin- 1 -y l)cth- 1 -yl, 

(N-mcMliylpipcridin-2-yl)methyl, 

2-(N-nicthylpiperidin-2-yl)eth- 1 -yl, 

2-(N-meUiy lpipcridin-3-yI)clh- 1 -yl, 

2-(N-mcthylpiperidin-4-yl)clli-I-yK 

2.(N-mcthyIpipcridin-4-yI)-l-(R).(pyrrolidin.N-ylcarbonyl^ 
2-[CN.tnelhy l)pyrrolidin-2-yl]elh- 1 -y I, 

2- (N-me(liy 1- 1 ,2,5,6-tctrahydropyrid-4.y I)cUi- 1 -y I, 
2.(N.nieUiyi.l,2,5,6.tetrahydropyrid-4.yl)-l-(RHpyn^oIidin.N-yl^ 

yl, 

3- (2-niclhyllhiazoI-5-yl)-pyrazol-5-yl, 
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2- (N-inorpholino)clh- 1 -y I, 
/f-hcxyl, 
4-nitrobenzyl, 
phenelhyl, 

l-(R)-phcnyleth-l-yI, 
l-(S)-phcnyleth-l-yi, 
phenyl, 

4-phenylbut-l-yK 

1 -(R)-2-phenylcarboxyeth-l -yl, 

1- (R)-2-phenyI-l -(methoxycarbonyl)eth-l -yl, 

1 -(S)-2-phcnyl-l -(metiioxycarbonyl)eth-l -yl, 

3- phenyl-/i-prop- 1 -y 1, 

2- (phenyl)- 1 -(S)-(pyrrolidin-N-ylcarbonyl)eth-l -yl, 
2-(piperidin-N-yl)cth- 1 -yl, 
2-(piperidin-2-yl)eth- 1 -yl, 
2-(piperidin-3-yl)clh-l -yl, 
2-(piperidin-4-yI)cth-l -yl, 

(piperid- 1 -yUcarbony IniclhyK 
pyra/jn-2-ylmctliyl. 
2-(pyrid-2-yI)clh-l-\ L 

2 -( p> rid-3-y I K"ih - 1 -y K 
2-(pynd-4-yl-)clh-l-yK 
( py rid-2 - yl )mclhy L 
(pyrid-3-yI )niclliyl, 
(pyrid-4-yI)rnclliyL 
2-IN-(pyrid-4-yl)lpipcrHlin-4-yl, 
2-IN-(pyrid-4-yl)pipcrid-4-yl) jclh- 1 -yl, 
2-(N-(pyrid-2-yl)pipcridin-4-yl)clh-l-yl 
2-(pyrid-4-y I)- 1 -(R)-(pyiToIidin-N-y lcarbonyl)cth- 1 -yl, 

I -(R)-(pyiTolidiii-N-y lcarbonyl)-2-(4-aniidino)phenyl-elh- 1 -yl, 
MS)-(pyrrolidin-N-ylcarbonyl)-2-(4-aniidino)phcnylH:lh-l-yU 
1 -(R)-(pyiTolidin-N-ylcarbonyl)-5-animtwi-penl-l -yU 
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1 -(SHpyrrolidin-N-ylcarbonyl)-5-amino-//-pent-I -yl, 
1 -(R)-(pyrrolidin-N-y lcarbonyl)-2-(4-biplienyl)eth- 1 -yl, 
1 -(SHpyrrolidin-N-ylcarbonyl).2-(4-biphenyI)eth-l -yl, 
1 -(R)-(pyiToIidin-N-ylcarbonyl-2-(4-iodoplienyl)eth- 1 -yl, 
1 -(S).(pyrrolidin-N-ylcarbonyl-2-(4.iodophenyl)eth-l -yl, 
1 -(R)-(pyrrolidin-N-carbonyl)-4-(t-butoxycarbonylaniino)-;f-but-l -yl, 
1 -(S>(pyrrolidin-N-carbonyl)-4-(t-butoxycarbonylaiTiino)-//-bu t- 1 -yl, 
1 -(S)-(pyrrolidin-N-ylcarbonyl)-2-[4-(2-imidazolin-2-y l)pheny IJcth- 1 -y 1, 
2-(R)-(pyrrolidin-N-yIcarbonyl-3-phenylprop-2-yl, 
l-(R)-(pyiTolidin-N-ylcarbonyl)-2-[4-(N-methylpiperidin-2-yl) 
phenyl)]eth-l-yl, 

1 -(S)-(pyiTolidin-N-ylcarbonyl)-2-[4-(N-methylpiperidin-2- yl)pheny])]eth- 1 -yl, 

l-(R)-(pjaTolidin-N-ylcarbonyl)-2-[N-methyl-l,2,5,6-tetrahydropyridin- 4-yl)- 
phen-4-yl)]eth-l-yl, 

1 -(S)-(pyrrolidin-N-ylcarbonyl)-2-[N-methyl-l ,2,5,6-tetrahydropyridin- 4-yl). 
phen-4-yl)]eth-l -yl, 

1 -(R)-{pyrrolidin-N-ylcarbonyl)-2-[4-(pipcridin-2-yI)cycIohcxy l)]eth- 1 - yl, 
1 -(S)-(pyiToIidin-N-ylcarbonyl)-2-[4-(piperidin-2-yl)cyclohexy l)]cth- 1 -yl, 
1 HR)-(pyrrolidin-N-ylcarbonyl)-2-[N-(phcnyl)pipcridin-4-yl)]clh- 1 -y I, 
N(SV(pym>lidin-N-ylcarlMinyl)-2-IN-(phcnynpijKTidin-4-yl)|cl^ 
l-(RHpymiIidin-N-ylcarbonyl)-2-fNHpyridin-4-yl)piperidin-4-yl))clh-U 
l-(SHpym>lidin-N-ylcarbony])-2-fNHpyridin-4-yI)pipLTidin-4-yl)I^^ 
1 -(K )-(pym)lidin-N-ylcarbonyl)-2-|4-(pyridin-4-yl)plicnyl)JcCh- 1 -y 1, 
l-(S)-(pymilidin-N.ylcarbonyl).2-[4-(pyridin-4-yl)plicnyl)Iclh-l -yl, 
l-(RHpyrrolidin-N-ylcarb(myl).2-[4-(pyrid-2-yl)pIicnyl]clIi-t-yK 
1 -{S)-(py rrolidin-N-y lcarbonyl)-2-[4-(pyrid-2-y l)phcnyl]clh- 1 -y I, 
I-(RHpym>lidin-N-ylcarbonyI)-2-[4-{pyrimidin-2-yl)phcnyl]cth-I-yK 
I KS)Hpyn^ondin-N-y Icarbony I)-2-[4-tpyrimidin-2-yI)plicnyl]eth- 1 -yl, 

I-(R>-(pyrrolidin-N-ylcarbonyl).2-[4-fN-/-buloxycarbonylp>Trol-2- 
yl)phenyl]elli-l-yl, 

'-(S)-(pyiTolidin-N-yIcarbonyl)-2-[4-(N-/-butoxycarbonylpyrrol-2- yl)phenyljclh- 

1-yl. 
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1 -(SH/-butoxycarbony l)-2-(4-hydroxy phenyOcth- 1 -y I, 

3-/-butoxycarbonyl- 1 -mcthoxycarbonylprop- 1 -yl, 

2-f N-(/-butoxycarbony lmclhyI)piperid-4-yl Jetli- 1 -yl, 

2-f 1 -(/-buloxycarbony Imethy l)pipcrid-4-y l)Jclh- 1 -y I, 

1 -(SHr-butoxycarbonyI)-3-methyIprop-l-yl, 

1 -(R)-(/-buloxycarbony l)-3-methy Iprop- 1 -yl, 

1 -(R)-(/-butoxycarbony l)-2-(pheny l)eth- 1 -y 1, 

2-cyclopropyl-2-(pyridm-4-yl)elh-l -yl, and 

2-(N-/-butoxycarbonylmethyl)pyridin-4-yl-ethyL 
|0029| Particularly preferred groups include, by way of example, 2-(R,S)-[(pyridin-4- 
yl)]eth-l-yl, 2-(R,S)-[l ,2,3,6-tetraliydro-N-methylpyridin-4-yl]eth-l-yl, 2-(R,S)-[N- 
methylpiperidin-4-yl)]eth-l-yl, 2-(R,S)-[N-(pyridin.4-yl)piperidin-4-yl)]eth-l-yl, 2-(R,S)- 
[N-oxopyridin-4-yl]eth-l-yI, 2-(R,S)-cyclopropyl-2-{pyridin-4-yl)eth-l -yl, 2-(R)-(pyridin- 
4-yl)cth-l-yl, 2-(S)-(pyridin-4-yl)eth-l-yl, and 2-(R,S)-cyclopropyl-2-(pyridin-4-yI)eth-l- 

yi. 

10030] When W is N, preferred groups include hydrogen, methyl, ethyl, u'o-propyl, 2- 
nicthoxycth-I-yl, and pyrid-3-ylmethyl. 

|003I| A particularly preferred R" group is hydrogen. 

|0032| In another preferred embodiment when W is N, R' and R" are joined, togetlier with 
the nitrogen atom \o which they are iniund, to form an optionally substituted heterocyclic 
including, by way orexample, 4-(2- aminoelhyl)pi|Hrridfn-l-yL 4-|2-(N-/- 
buto\ycarlx)nylamino)ethylJ-piperidin-l -yl, 1 -(pyridin-2-yhpipcra/jn-4-yl, N-mor|ih<»lino, 
2-nielliylpiperid-N-yl, 2-{S)- carbo\amide-pyrrolidin-N-yl, 2-{R)-hydro\y-5-(S)- 
melhoxycarbonylpyrrolidin- N-yl, 2-(R)-nielhoxycarbonyl-pyrroIidin-N-yK 2-(S)- 
melhoxymethylpyrrolidin- 1 -yl, 3-(R)-(/-buto\ycarbo.\-aniido)pyrrolidin-N-yl, 3- 
carbo\amidopiperid-N-yl, 3-hydroxypyrrolidin-N-yl, 4-acctylpipera/in-l -yl, 4- 
hydroxypiperid-N-yl, 4- methylpiperazin-l-yl, 4-(pyridin-4-ynpiperazin-l-yl, and 2- 
niethoxycarbonylpyrrolidin-N-yl. 

|0033| Preferred R*^ groups include, by way of example, chloro, fluoro and metliyl. 

|0034| In one preferred embodiment, the benzodiazepine ring is disubstituted to provide* 
for example, dichloro, diduoro and dimethyl substitution. 
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I0035I Mostprefembly, p is zen. (U., .11 of U» K' groups „e hydrogen). 
22"''"^ ''"•^ Mrogen. ™e.hy,. ,-bu.„.xy..rt«„y,.e,hy, »„d 

I0037I 1„ a pa„icu Wy prefe^ed emb«,i„,e„, Q is .so.R. W is mm>g«,, p ^ <„, r3 
sroups an= hydrogen), , is „„e and a«l r' are hydrogen. Such comp„„™,s a„ 
represented by formula II as follows: 




n 



Where R a«, R' aro as defined above; and pha™ace„«ea„y accepuble sa,.s. prodn.^ 
isomer, and tautomers thereof. ' 



(00381 In ftose eases where .he compounds of F„m,u]a3 1 and n exist as opHcal or 
Seomeme ,hc above f„n„u,as are in,e„ded ,o reprcsen. isomer mixh,res and ate 

the md,v,d„al BK antagonis,. F„n„„|as , and „ are also inlendcd .„ ...presen, Uk- 
md,v,d„al i»,mcrs „ c,, as „,ixu,res „„e.,n bod. ofuhieb ar.. e«:.,„,passcd wi.hin ,he 

sct>pc of this invention. 

100.V^ Con,p™,„ds „ i,hi„ ,be .o,x. ofthis invention ineiude those .« r.«h in TabL, , a.Kl 
11 as loilow- 
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TABLU I 




(unless indicated otherwise, R is hydrogen) 



Comp No. 


R 


r' 


1 


4-chloro-2,5-dimethylphenyl 


2-(R,S)-[(pyridin-4-yl)]eth-l -yl 


Jim 


4-chloro-2,5-dimethylphenyl 


2-(R,S)-[l,2,5,6-tetrahydro-N- 
mediylpyridin-4-vlleth- 1 -vl 


3 


4-chloro-2,5-dimethylphenyl 


2-(R,S)-[N-meUiylpiperidin-4-yl)]etli- 
1-yl 


A 

4 


4-chJoro-2,5-dimethylphenyl 


2-(R,S)-[N-(pyridin-4-yl)piperidin-4- 
yl)lelli-l-yl 


5 


4-chloro-2,5-dimethylphenyl 


2-(R,S)-[N-oxopyridin-4-yl]eth-I-yl 


6 


4-chIoro-2,5-dimclhylphenyl 


R'/R" together with the nitrogen 
attached thereto form 4-(pyridin-2- 
yl)piperazin-l-yl 


7 


4-chli>ro-2.5-dinicthylplicnyI 


R'/R" together with the nitrogen 
attached thereto fomi 4-(pyridin-4- 
yhpipcra/in- 1 -yl 


S 


4-chKm»-2,5-diniclhylphcnyl 


2 -( R. S )-cy c It >pn»p\- 1-2 -( pyrid i n -4- 
vl)eth-l-vl 


9 


4-chloro-2,5-dinictliylphcnyl 


2-(R)-{pyridin-4-yl)elh-l-yl 


10 


4-chIi)ro-2,5-dinicthylplienyI 


2-(S)-(pyridin-4-yl jelli- 1 -yl 


il 


2,3-dichlurophcnyl 


2 -( R,S )-cy c lopropy 1 -2 -( pyrid in-4- 
yl)eth-l-yl 


12 


2,3-dichlorophcnyI 


2-(R,SHpyridin-4-yl)eth- 1 -y 1 


13 


2 ,3 -d ich lorophcny 1 


2-(R,S)-[(N-pyridin-2-vl)piperidin-4- 
yllelh-l-vl 
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Comp No. 


R 


R' 


14 


4-chloro-2,5-diniethylphenyl 


2-(R,S)-pyridin-4-yleth-l -yl 



10040] Particularly preferred compounds include the following compounds and 
pharmaceutically acceptable salts thereof: 

3-[3-(R,S)-(4-chloro-2,5-dimcthylbenzenesulfonyl)-4-oxo-2,5-benzodiazepin-3-.yl]-N-[2- 
(pyridin-4-yl)ethyI]acetamide (1); 

3-[3-(R,SH4-chloro-2,5-dimcthylbenzenesulfonyl)-4-oxo-2,5-ben2odiazepin-3-yI]-N-[2- 
( 1 ,2,5,6-tetrahydro-N-mcthy lpyridin-4-yl)eth- 1 -yl]acetamide (2); 

3-[3KR,SH4-chloro-2,5-dimethyIbenzcncsulfonyl)-2-oxo-2,54>en2odiazcpin-3-yIJ-N- 
(N-nielhyIpipcridin-4-yl)eth- 1 -yl Jacetamide (3); 

3-[3-(R,SH4-chIoro-2,5Hlimclhylbcnzcnesuironyl)-2K>xo-2,54>cn7odiazcpinO-yll-^ 
(N- ipyrid-4-yl 1 pipcridin-4-yl)clh- 1 -> IJacclaniidc (4); 

3-|3-(R,S)-(4-chloroO,5-diniclhyIbcnzcnesuironyl)0-o\o-2,54)cii7odiazcpin-3-y 
(N-oxopyridin-4-yl)clh-l -yljacclamidc (5); 

3-[3-(R,S)K4-chloro-2,5-dtmelliyIbcn/cncsuironyl).2-oxo-2,54ienzodiazcpinO-yIJ.^ 
(p3^ridin-2-yl)pipcrazin-l«yl]acclamidc (6); 

3-[3-(R,SH4-chIoro-2,5-diniclhylbcnzencsulfonyI)-2-oxo-2,54KMiz(>dia2epin-3-yI]-^ 
(pyridin-4-yI)pipcrazin-I -yljacelamidc (7); 

3-I3-(R,SH4-chloro-2,5Hliniethylbenzencsuirofiyl).2H)\o-2,5-benzodiazcpinO-yl]-N-^ 
cyclopropyI-2-(pyridin-4-yI)cth- 1 -yl]acctaniidc (8); 

3-[3-(R)-(4-chIoro-2,5-dimetliylbenzencsulfonyl)-4-oxo-2,5-bcnzodiazepin-3-yl]-N-[2- 
(pyridin-4-y I )ethyl]acctaniidc (9); 

3-[3-(S>(4-chloro-2,5-dimethylbenzencsulfonyl)-4-oxo-2,5-bcnzodia2epin-3-yl]-N-(2- 
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(pyridin-4-y l)ethy I]acctamide ( 1 0); 

3-I3HK,S)-(2,3Kliclilorobenzcncsulfonyl)-2-oxo-2,5-benzodiazepin-3-yl]-N-[2-^ 
cycIopropyl-2-(pyridin-4-yl)elIi-l-yl]acelamide (11); 

3-[?-(R,S)K2,3Hlichlorobcn7cnesullonyl)-4-oxo-2,5-ben7X)diazepinO-yl]-N-I2-(pyri 
yl)cthyl|acetaniide (12); 

3-[3-(R,S)-(2,3-dichlorobenzcncsuironyl)-2-oxo-2,5-bcnzodiazepinO-yl]-^ 
{pyridin-2-yl}piperidin-4-yI)cth-l-yI]acctamide (13); and 

3-[3-(R,S)-(4-chloro-2,5-dimethyIphenylcarbonyImethyl)-2-oxo-2,5-benzodiazcpin-3-yU 
N-[2-pyridin-4-ylctli-l -yljacetamide (14). 

[0041] In those cases where the compounds of Formula I and/or II exist as tautomers, 
optical isomers or geometric isomers, the above formulas are intended to represent each 
tautomer, isomer mixtures and also the individual isomer BK antagonist or intermediate 
isomers. Formula l and/or II are intended to represent the individual isomers as well as 
mixtures thereof; all of which are encompassed within the scope of this invention. 

[0042] Further, references to the compounds of Formula I and II with respect to 
pharmaceutical applications thereof are also intended to include pharmaccutically 
acceptable salts of the compounds of I'ormula I and II. 

[0043] Tlie invention also provides methods for determining bradykinin levels in a 
bioUigical sample which comprises conUiciing said biological sample with a comptnmd cif 
Formula 1, 11 or mixtures of one or more comptnmds of Formula 1 and/or IK at a 
prcdcierniincd concentration. 

|0(M41 nic present invention also provides a pharmaceutical compi)sition comprising a 
pharmaccutically acceptable carrier and a therapeutically amount of a compound of 
Fonnula 1, II or mixtures of one or more compounds of Fomnila 1 and 'or II effective to 
treat or palliate adverse symptoms assinriatcd with the presence uf bradykiinn in manmials. 

10045] Tliis invention further provides a method for treating or palliating adverse 
symptoms associated with Uie presence or secretion of bradykinin in mammals which 
comprises administering a therai>eutically effective amount of a compound I'ormula I, II or 
mixtures of one or more compounds of Fonnula I and/or II or as is more generally the case 
the pharmaceutical composition. 
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10046] Tlie present invention provides a method for treating or ameliorating pain, 
hyperalgesia, h3rperlhemiia and/or edema in mammals associated witli tiie release of 
bradykinin in such mammals which comprises a therapeutically effective amount of a 
compound Formula I , II or mixtures of one or more compounds of Formula I and/or II or 
as is more generally the case the pharmaceutical composition. 

(0047J The present invention provides a method for treating or ameliorating adverse 
symptoms associated with the release of bradykinin relative to bums, perioperative pain, 
migraine, shock, central nervous system injury, asthma, rhinitis, premature labor, 
inflammatory arthritis, inflammatory bowel disease or neuropathic pain. 

Detailed Description of the Iiwention 

Definitions And Overvievv 

[0048] As discussed above, the present invention is directed to certain 
sulfonylbenzodiazpinone acetamide derivatives and related compounds. 

[0049] Before the present invention is described in detail, it is to be understood that unless 
otherwise indicated this invention is not limited to any particular sulfonylbenzodiazpinone 
acetamide derivatives, as such may vary. It is also to be understood that the temiinology 
used herein is for the purpose of describing particular embodiments only and is not 
intended to limit the scope oftlie present invention. It must be noted that as used herein and 
in the claims, the singular forms "a/' "and" and "tlie" include plural referents unless the 
context clearly dictates othenvisc. In this specification and in the claims which follow, 
reference will be made to a numlKT of lemis which shall be defmed to have the follow ing 
meanings: 

[0050| Lhiless otherwise expressly defined with respect to a specific occunence of the 
term, the following Icmis as used herein shall have the following meanings regardless of 
whether capitalized or not. 

|0051] Tlie term benzodiazepinone refers to the ring stnicture set forth below with tlie 
numbering system in the A ring (as employed herein) included therein: 
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100521 The tcmi "alky I" refers to alkyl groups having fTom 1 to 10 carbon atoms and more 
preferably 1 to 6 carbon atoms and includes both straight chain and branched chain alkyl 
groups. This tenm is exemplified by groups such as methyl, t-butyl, n-heptyl, octyl and the 
like. 

10053] The term "substituted alkyl" refers to an alkyl group, of from 1 to 10 carbon atoms, 
more preferably, 1 to 6 carbon atoms, having from 1 to 5 substituents, preferably 1 to 3 
substituents, independently selected from the group consisting of alkoxy, substituted 
alkoxy, acyl, acylamino, thiocarbonylamino, acyloxy, amino, substituted amino, amidino, 
alkylamidino, thioamidino, aminoacyl, aminocarbonylamino, aminothiocarbonylamino, 
aminocarbonyloxy, aryl, substituted aryl, aryloxy, substituted aryloxy, aryloxyaryl, 
substituted aryloxyaryl, cyano, halogen, hydroxyl, nitro, oxo, thioxo, carboxyl, carboxyl 
esters, cycloalkyl, substituted cycloalkyl, guanidino, substituted guanidino, 
guanidinosulfonc, tliiol, thioalkyl, substituted thioalkyl. thioaryl, substituted ihioaryl, 
thiocycloalkyl substituted ihiiKycloalkyl, thiohctcroar>'l, substituted thioheicroaryl, 
thiohctcrocyclic, substituted ihiohctcrocyclic, hclcroar>'l, substituted hetcroar\ 1, 
hclLTocyclic. substituted hclcrixyclic, cycloalkoxy, substituted cycloalkoxy, heteriKir> loxy, 
substituted hctcri»ar> loxy, hctcroeyel} K)xy, su!>stituicd hctcrocycK U)xy. 
Dxycarbiniylamino, oxyihiiK:arbt)nylamin(), -OS(0):-alkyK -()S(0)-substitutcd alkyl, 
-S(0)2-ar> I, -OS(0):-substiluted ary K -OStO):-hclcroar>'l, -OS(0):-substitutcd heteroaryk 
-OS(0):-hetcrocyclic, -()S(0)2-substitutcd heterocyclic, -OSO-NR'^^R"^ where each R'" is 
independently hydrogen or alkyl, -NR'"S(0)ralkyl, -NR'^*S(0)2-subsliluted alkyl, 
-NR**'S(0)-ar> I, -NR*'^S(0)-subsliluled aryl, -NR'*'S(0):-heleroar> I, 
-NR^%0)2-substituted heteroary l -NR^*^S(0)2-helcrocyclic, -NR'*^S(0):-subslituled 
heterocyclic, -NR'"S(0):-NR*%lkyl, -NR'^S(0)-NR^%ubstituted alkyU - 
NR^"S(0)-NR**'-ar>'I, -NR'''S(0):-NR'Vsubsrituted ar>'K -NR"'S(0)-NR*"-heteroaryK 
.NR*"S(0)2.NR'*'.substiluted heleroaryl, -NR*^S(0)2-NR*^.heterocyclic, and 



-NR'^SCOz-NR'O- subslitutcd heterocyclic where each R'" is independently hydrogen or 
alkyl. 

(00541 "Alkoxy" refers to Uie group "alkyl-O-" which includes, by way of example, 
meUioxy, ethoxy, ,,-propoxy, Mo-propoxy, /,-butoxy. to/-butoxy, ^ec-butoxy, /,-pcntoxy, ;i- 
hcxoxy, 1,2-dimethylbutoxy, and the like. 

10055] "Substituted alkoxy" refers to tlie group "substituted alkyl-O-". 
r0056J "Acyl" refers to the groups H-C(OK aIkyl-C(0)-, substituted alkyl-C(O)-, 
alkenyl.C(OK substituted alkenyl-C(0)-, alkynyl-C(O)-, substituted alkynyl-C(0)-, 
cycloalkyl-C(O)-, substituted cycloaIkyl-C(0)-, aiyl- C(0)-, substituted aiyl-C(O)-, 
heteroaiyl-C(0)-. substituted heteroaryl-C(0), heterocyclic-C(O)-, and substituted 
heterocyclic-C(O)-, provided that a nitrogen atom of the heterocyclic or substituted 
heterocyclic is not bound to the -C(0)- group, wherein alkyl, substituted alkyl, alkenyl, 
substituted alkenyl, alkenyl, substituted alkynyl. cycloalkyl, substituted cycloalkyl, ary'l, 
substituted aiyl. heteroaiyl. substituted heteroaryl. heterocyclic and substituted heterocyclic 
are as defined herein. 

(0057J "Amino" refers to the group -NM2. 

100581 "Sub.stituted amino" refers to the group -NR"r", where each R" group is 
independently .selected from the group consisting of hydrogen, alk^l, .substituted alkyl. 
alkenyl. sub.stituted alkenyl. alkynyl, substituted alkynyl. cycloalkyl, substituted cycloalkyl, 
ar> I, substiii.ied a^ I. helcroaiyl, suKstituted heteroar>'l, heterocyclic, substituted 
heterocyclic, -S(),-aIkyl, -SO,-substituled alkyl, -SO:-alkenyl, -SO:-s»bslituted alkenyl. - 
SO,-cycIoa!kyl, -SO:-suhstituted cycloalkyl. -SO;-aryl, -SO-substituted ar>'l. -SO:- 
hetert,aryl, -SO,-substituted heteroaryl, -SO,-heterocyclic, -SO,-substiluted heterocyclic, 
provided thai boU, R" groups are not hydrogen; or the R" groups can be joined together 
with the nitrogen atom to form a heterocyclic or substituted heterocyclic ring. 
I0059I llK "acylamino" or as a prefix "carbamoyl" or "carboxamide" or "substituted 
carbamoyl" or "substituted carboxamide" refers to the group .C(0)NR'-Ji'- where each r'- 
is independently .selected from the group consisting of hydrogen, alkyl. substituted alkyl, 
alkenyl, .sub.stituted alkenyl. alkynyl, substituted alkynyl, ao'l, substimied a^'l, cycloalkyl, 
substituted cycloalkyl, hetertwryl, substituted hcteroar^'l, helercH;yclic, substituted 
heterocyclic and where each R'= is joined to form together with Uie nitrogen atom a 
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heterocyclic or substituted heterocyclic wherein alkyi, substituted alkyU alkenyl, substitiiled 
alkcnyK alkynyl, substituted alkynyl, cycloalkyK substituted cycloalkyi, a^I, substituted 
aryk heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic are as 
defined herein. 

100601 "Thiocarbonylaniino" or as a prefix "thiocarbamoyl", "thiocarboxaniido" or 
"substituted thiocarbamoyl" or "substituted tliiocarboxaniido" refers to the group 
-C(S)NR'^R'-^ where each R'^ is independently selected from the group consisting of 
hydrogen, alk-yl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
aryl, substituted aryl, cycloalkyi, substituted cycloalkyi, heteroaryl, substituted heteroaryl, 
heterocyclic, substituted heterocyclic and where each R'"^ is joined to form, together with 
the nitrogen atom a heterocyclic or substituted heterocyclic wherein allcyl, substituted alkyl, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyi, substituted cycloalkyi, 
aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted 
heterocyclic are as defined herein. 

[00611 "Acyloxy" refers to the groups acyl-O- where acyl is as dcfmed herein. 

[0062] "Alkenyl" refers to alkenyl group having Irom 2 to 10 carbon atoms and more 
preferably 2 to 6 carbon atoms and having at least I and prelcrably from 1-2 sites of 
alkenyl unsaturation. 

|0063| "Substilutcd alkenyl" refers to alkenyl ^iroups having frtmi 1 to 5 subsliluents, 
prcfcraf>ly 1 to 3 su!>slitucnts, indcpcndcnlly sclcclcd rr4>ni ihc jiroup of subslitucnt.s 
defined lor subslituCcd alkyl prt)vided tluil hydroxyl or thiol groups are not subslilulcd to a 
vinyl or unsaturated carlxm atom. 

(00641 "Alkynyl" refers to alkynyl group having from 2 to 10 carbon atoms and more 
preferably 3 to 6 carbon atoms and having at least I and preferably from 1 -2 sites of 
alkynyl unsaturation. 

|0065I "Substituted alkynyl" refers to alkynyl groups having from I to 5, preferably 1 to 3 
substituents, selected from the same group of substituents as defined for substituted alkyl 
provided thai hydroxyl or thiol groups are not sub.stituted to a vinyl or unsaturated carbon 
atom. 



[0066] "Amidino" refers to the group Il2NC{=NH)- and the term "alkylamidino" refers to 
compounds having 1 to 3 alkyl groups (e.g., aIkylHNC(=NH)-) where alkyi is as defined 
herein. 

|0067| "Thioamidino" refers to the group RSC(=NH)- where R is hydrogen oralk^I where 
alky! is as defined herein. 

(00681 "Aminoacyl" refers to the groups -NR'^C(0)alkyl, -NR"'C(0)substituted alkyl, 
-NR"'C(0)cycIoalkyl, -NR"'C(0)substituted cycloalkyl, -NR"*C(0)aIkenyI, 
-NR'''C(0)substituted alkenyl, -NR'''C(0)aIkynyl, -NR'''C(0)substituted alkynyl, 
-NR'^CCOaryl, -NR'^C(0)substituted aryl, -NR''*C(0)heteroaryl, - NR'^C(0)substituted 
heteroaryl, -NR'*C(0)Iieterocyclic, and -NR"*C(0)substituted heterocychc where R'" is 
hydrogen or alkyl and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, 
alkynyl, substimted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, 
heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic are defined 
herein. 

(0069] "Aminocatbonyloxy" refers to the groups -NR'^C(0)0-all^l, 
-NR'*C(0)0-substituted alkj'l, -NR''C(0)0-alkenyl, -NR'5C(0)0-substituted alkenyl, 
-NR''C(0)0-alkynyI, -NR''C(0)0-substituted alkynyl, -NR'^C(0)0-cycloalkyl, 
-NR"C(0)0-.subsrituted cycloalk-yl, -NR'*C(0)0-aiyl, -NR"C(0)0-substitutcd aryl, 
-NR'-'C(0)0-heleroai>'l. -NR' V(0)0-substituted heieroarj l, -NR' V(0)0- heterocyclic, 
and -NR"C(0)0-substitutcd heterocyclic where R" is hydrogen or alkyl and wherein 
alkyl, .subslituled alkyl, alkenyl, substilutcd alkenyl. alkynyl, suhsliiiited alkynyl, 
cycloalkyl. substituted cycloalkyl. aryl. substituted aryl. heteroar> 1. substituted hctcroar>l. 
heterocyclic and substituted heterocyclic are as defined herein. 

10070) "Oxycarbonylamino" or as a prefix "carbanioyloxy" or "subslituled carbamoyloxy" 
refers to the groups -0C(0)\'R""R'" where each R'" is independently hydrogen, alkyl, 
substituted alkyl, alkenyl. substituted alkenyl, alkynyl, substituted aIk>Tiyl, cycloalkyl, 
substituted cycloalkyl, aiyl, substituted ar>'l. heteroaryl, substituted heteroaiyl, heterocyclic, 
and substituted heterocyclic or where each R'° is joined to fonn, together with the nitrogen 
atom a heterocyclic or .substitnted heterocyclic and wherein alkyl. substituted alkyl, 
alkenyl, substilutcd alkenyl, alkynyl, substituted alk-ynyl. cycloalk-yl, substituted cycloalkyl. 
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aryl, substituted aryl, heteroaryl, substituted hcteroaryl, heterocyclic and substituted 
hclerocyclic arc as defined herein. 

10071 1 "Oxythiocarbonylamino" refers to the groups -0C(S)NR'^R'^ where each R*^ is 
independently hydrogen, alkyl, substituted alkyl, alkcnyl, substituted alkenyl, alkynyl, 
substiUited alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryK heteroaryl, 
substituted heteroaryl, heterocyclic, and substituted heterocyclic or where each R'^ is 
joined to form, together with the nitrogen atom a heterocyclic or substituted heterocyclic 
and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted 
heteroaryl, heterocyclic and substituted heterocyclic are as defined herein. 

[00721 "Aminocarbonylamino" refers to the group -NR*^C(0)NR^^R'^ where R*^ is 
selected from the group consisting of hydrogen and alkyl and each R*^ is independently 
selected from hydrogen, alk^l, substituted alkyl, alkenyl, substituted alkenyU alkynyl, 
substiUited alkynyl, aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, 
substiUited heteroaryl, heterocyclic, and substituted heterocyclic or where each r'^ is 
joined to fonn together with the nitrogen atom a heterocyclic or substituted heterocyclic, 
and wherein alk-yl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
alkynyl, cycloalkyl, substituted cycloalkyl, ar>'l, substituted aryl, hetcroarj l, substituted 
hctcroarj U heterocyclic and substituted heterocyclic are as defined herein. 

|0«73| "AminothitKarUMiylamino- refers to the group NR*'*C(S)NR*''R**' where R'** is 
selected from the gnnip ci>nsisting of hydrogen and alkyl and each R**' is independently 
selected from iiydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, aryl, substituted aryl cycloalkyl, substituted cycloalkyl, heteroar>'L 
substituted helert>ar>'l, heterocyclic, and substituted heterocyclic or where each R''^ is 
joined to fonn together with the nitrogen atom a heterocyclic or substituted heterocyclic, 
and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroar>'l, substituted 
heteroaryl, heterocyclic and substituted heterocyclic are as defined herein. 

|0074| "Aryr or "Ar" refers to an aromatic carbocyclic group of from 6 to 14 carbon atoms 
having a single ring (t'.,i,^, phenyl) or multiple condensed rings (e.g., naphthyl or antlm l) 
which condensed rings may or may not be aromatic (e.g., 2-benzoxazolinone, 211-1,4- 



bcnzoxaZ!n-3(4H)H)nc-7-yl, and the like) provided thai the point of attachment is tlirough 
an aryl ring atom. Preferred aryls include phenyl and naphthyl. 

10075) "Substituted aryl" refers to aryl groups which are substituted with from 1 to 4 
substituents, preferably 1 to 3, selected from the group consisting of hydroxy, acyl, 
acylamino, tliiocarbonylamino, acyloxy, alkyl, substituted alkyl, alkoxy, substituted alkoxy, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl amidino, alkylamidino, 
tliioamidino, amino, substituted amino, aminoacyl, aminocarbonyloxy, 
aminocarbonylamino, aminothiocarbonylaniino, aryl, substituted aryl, aryloxy, substituted 
aryloxy, cycloalkoxy, substituted cycloalkoxy, hcteroaryloxy, substituted hcteroaryloxy, 
helerocyclyloxy, substituted heterocyclyloxy, carboxyl, carboxyl esters, cyano, thiol, 
thioalk-yl, substiUited thioalkyl, tliioaryl, substituted thioaiyl, thioheteroaryl, substituted 
thiohetcroaryl, thiocycloalkyl, substituted thiocycloalkyl thioheterocyclic, substituted 
thioheterocyclic, cycloalkyl, substituted cycloalkyl, guanidino, substituted guanidino, 
guanidinosulfonc, halo, nitro, hcteroaryl, substituted heteroaryl, heterocyclic, substituted 
heterocyclic, oxycarbonylamino, oxythiocarbonylamino, -S(0)2-a]kyl, -S(0)2-substitiitcd 
alkyl, -S(0)2'Cycloalkyl, -S(0)2-substituted cycloalkyl, -S(0)2-alkenyl, -S(0)2-substituted 
alkenyl, -S{0)2-aryl, -S(0)2-substituted aryk -S(0)2-heteroaryl, -S(0)2-substitutcd 
heteroaryl, -S(0)2-heterocyclic, -S(0)2-substituted heterocyclic, -OS(0):-alkyI, 
-()S(0)2.substitulcd alkyl, -OS(0):-aryk -OS(())2-substitutcd aryl, -OS(0)2-hcteroar>'l, 
-OS(0)-substiiutcd helcroar>'l, -0S(0)2-hetcrocyclic, -OS(0)rsuhstitutcd heleriHryclic, 
-0S02-NR-''R'" where each IV'^ is indcjxrndcnily hydrogen or alkyl, -NR-'S(0):-alky!, 
-NR-'S(Oh-subsliiuted alkyl, -NR-'S(0>:.ar> I, -KR- 'S(0):-subsuiuled ar>l, 
-NR-^S(0)2-he(croar\K -NIC 'S(0)2-substilutcil hcleroaryl, -NR-'S(0)2-helerocyelic, 
-NR^'S(0)2-substituled heterocyclic, -NR-'S{0)2-NR''-alkyl, 

-KR'*S(0)2-NR'^-subsliuilcd alkyl, -NR'^S(0)2-NR-^.ar>'l, -NR-*S(0)2-NR.substiluted 
aryl, -NR^'S(0):-NR''-hetcroaryl, -NR"'S(0):-NR-'-substitulcd hetcroar>'I, 
•NR"'S(0)2-NR-'.helerocyclic, -NR-'S(0)2.NR^^substiluled heterocyclic where each R-' 
is independently hydrogen or alkyl, wherein each of the terms is as defined herein. 

|0076| "Aryloxy- refers to the group aryl-O- which includes, by way of example, plienoxy, 
naphthoxy, and ihe like wherein aryl is as defined herein. 

|0077| "Substituted aiyloxy" refers to substituted aryl-O- groups where substituted aryl is 
as defined herein. 
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100781 "Aryloxyaryl" refers to the group -aryl-0-ar>;l, where aryl is as defined herein. 

|0079| "Substituted aryloxyaryl" refers to aryloxyaryl groups substituted with from I to 4 
substilucnts, preferably 1 to 3 substiluents on either or both aryl rings independently 
selected from the same group consisting of substituents as defined for substituted aryl. 

[00801 "Carboxyl" or "carboxy" refers to the group -COOH and phamiaceutically 
acceptable salts thereof. 

100811 "Carboxyl esters" refers to the groups -COO-alkyI, -COO-substituted alkyl, 
-COO-cycloalkyl, -COO-substituted cycloalkyl, -COO-aryl, -COO-substituted aryl, 
-COO-hetcrcoaryl, -COO-substituted hctcroaryl, -COO-hetereocyclic, and 
-COO-substituted heterocyclic wherein each of alkyl, substituted alkyl, cycloalkyl, 
substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic 
and substituted heterocyclic are as defined herein. 

100821 "Cycloalkyl" refers to cyclic alkyl groups of from 3 to 10 carbon atoms having a 
single or multiple cyclic rings including, by way of example, cyclopropyl, cyclobutyl, 
cyclopentyK cyclooctyl, adamantanyl, and the like. 

|00iS3| "Cycloalkenyl" refers to cyclic alkenyl groups of from 3 to 8 carbon atoms having 
single or multiple unsaturalion but which are not aromatic. 

I0084I "Substituted cycloalkyl" and "substituted cycloalkenyl" refer to cycloalkyl and 
cycloalkenyl gn)ups, as defined herein, having from I li» 5, preferably I to 3 substiluents 
indcpviulcntly selected from the same group of substituents as defined lor substituted alkyl. 

|0085| "Cycloalkoxy" refers to -OH:ycli>aIkyl groups where cycloalkyl is as defined herein. 

|0086| "Substituted cycloalkoxy" refers to -O-substituted cycloalkyl groups where 
substituted cycloalkyl is as defuied herein. 

100871 "Guanidino" or "subsliluled guanidino" refers to the groups -NR'-C(-NR"-)NR-^R^' 
where each R^" is independently hydrogen or alkyl and each R**^ is inde|H:ndenlly selected 
from the group consisting of hydrogen, alkyl, substituted alk-yl, alkenyl, subsliluled alkenyl, 
alkynyl, substituted alkynyk ar>1, subsliluled ar>'l, cycloalkyl, substituted cycloalkyl, 
heteroaryl, substituted hetcri>ar>i, heterocyclic, and substituted heterocyclic and wherein 
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
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cycloalkyl, substituted cycloall^l, aryl, substituted aryl, heteroaiyl, substituted hetcroaiyl, 
heterocyclic and substituted heterocyclic are as defined herein. 

10088) "Guanidinosulfone" refers to the groups -NR--C(=NR^^)NR"S02-aIkyl, 
-NR"C(=NR")NR"S02-substituted alkyl, -NR"C(=NR=-)NR-^S02-alkenyl, 
-NR"C(=NR")NR--S02-substituted alkenyl, -NR-^C(=NR--)NR"S02-alkynyl, 
-NR~C(=NR")NR-^S02-substituted alkynyl, -NR--C(=NR")NR"S02-aryl, 
-NR~C(=NR-")NR--S02-substituted aryl, -NR^-C(=NR-^)NR--S02-cycloalkyI, 
-NR-2c(=NR")NR"S02-substituted cycloalkyl, -NR-^C(=NR")NR-2s02-heteroatyl, 
-NR"C(=NR")NR"S02-substituted heteroaiyl, -NR--C(=NR'^)NR"S02-heterocycIic, and 
-NR-^C(=NR-~)NR^^S02-substituted heterocyclic where each R' is independently hydrogen 
and alkyl and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted ai-yl, heteroaiyl, 
substituted heteroaryl, heterocyclic and substituted heterocyclic are as defined herein. 

(00891 "Halo" or "halogen" refers to fluoro, chloro, bromo and iodo and preferably is eiflier 
chloro or fluoro. 

I0090J "Heteroaryl" refers to an aromatic group of from 1 to 10 ring carbon atoms and 1 to 
4 ring hcteroatoms selected from oxygen, nitrogen and sulfur within the ring. Such 
hctcroarj'l groups can have a single ring (e.g., pyridyl or furyl) or nuiltiple condensed rings 
(e.g., indolizinyl or bcnzolhicnyl) wherein the conden.sed ring may or may not be 
hetcroao'l. e.g., cycliwlkyl. hclenH.yclic or an 1 rings, provided that the point i»f attachnieiU 
is through a hctcroar> I ring atom, ['referred hcleroan l.s include p> ridyl. p> rr<»lyl. indc»l> I 
and fur>-|. 

10091) "Substituted heteroaryl" refer.'; to heteroaryl groups, as defined ab<jve, which are 
substituted with from I to 3 substitiients independently selected from the simte group of 
substitiient.s as defined for ".substituted aryl". Also included within the tcnn "substituted 
heteroaryf* for nitrogen-containing heteroaryls arc N-oxides. 

10092) "Hetcroarylo.xy" refers to the group -0-hctcroaryl and "substituted hetcroaryloxy" 
refers to the group -O-substituted heteroaryl where heteroaryl and substituted hetcroaiyl are 
as defined above. 

10093) "Heterocycle" or "heterocychc" refers to a saturated or unsaturated group having a 
single ring or multiple condensed rings, from 1 to 10 ring carbon atoms and from 1 to 4 
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ring hclero atoms selected from nitrogen, sulfur or oxygen within the ring wherein, in fused 
ring systems, one or more of the rings can be cycloalkyi, aryl or hcteroaryl provided that 
tlie point of attachment is Uirough a heterocyclic ring atom. 

[0094] "Saturated heterocyclic" refers to hetcrocycles of single or multiple condensed rings 
lacking unsaturation in any ring {e.g., carbon to carbon unsaturation, carbon to nitrogen 
unsaturation, nitrogen to nitrogen unsaturation, and the like). 

10095) "Unsaturated heterocyclic" refers to non-aromatic hcterocycles of single or multiple 
condensed rings having unsaturation in any ring (e.g., carbon to carbon unsaturation, 
carbon to nitrogen unsaturation, nitrogen to nitrogen unsaturation, and the like). 

[0096] "Substituted heterocyclic" refers to hcterocycle groups, as defined above, which are 
substituted with from 1 to 3 substituents independently selected from the group consisting 
of oxo (=0), diioxo (=S), plus the same group of substituents as defined for substituted 
aryl. 

100971 Examples of hcterocycles and heteroaryls include, but are not limited to, azctidine, 
pyrrole, imidazole, pyrazole, pyridine, pjTazine, pyrimidine, pyridazine, indolizine, 
isoindole, indole, dihydroindole, indazole, purine, quinolizine, isoquinoline, quinoline, 
phthalazinc, naphthylpyridine, quinoxaline, quinazoline, cinnoline, pteridine, carbazole, 
carbiiline« phcnanthridine, acridine, phenantliroline. isothiazole, phenazine, isoxazole, 
phenoxazine. phenothiazinc, iniidazolidine, imidazoline, piperidine. pipcrazinc. indolinc, 
phthalimide, 1 ,2,3,4.tctrahydn»-isoquinolinc, 4,5,6,7.iclraIndrolKnzo(b]ihitiphcnc. 
thiazole, thia/olidine, thiophcnc, lKnzri[b]thi<>phenc, niorpholino, thiomorpholino, 
pipcridinyl, pyrrolidine, tetrahydrofuranyl, and the like. 

10098] "Sulxstituted saturated heterocyclic" refers to substituted hcterocycles, as defined 
above, of single or multiple condensed rings lacking unsaturation in any ring {eg, carbon 
lo carbon unsaturation, carbon to nitrogen unsaturation, nitrogen to nitrogen unsaturation, 
and the like). 

(0099] "Substituted unsaturated helerocj'clic" refers to non-aromatic substituted 
hetcrocycles of single or multiple condensed rings having unsaturation in any ring (e.i^., 
carbon to carbon unsaturation, carlx>n to nitrogen un.saturation, nin-ogen to nitrogen 
unsaturation, and the like). 
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[00100] "Helcrocyclyloxy" refers to Uie group -O-hclerocyclic and "substituted 

heicrocyciyloxy" refers to the group -O-substitutcd heterocyclic where heterocyclic and 
substituted hetcrocyclyoxy are as dcflned above. 

(00101 J "Thiol" refers to the group -SH. 

[00102] "ITiioalkyl" refers to tlie groups -S-alkyl where allcyl is as defined above. 

[00103] "Substituted thioalkyl" refers to the group -S-substituted alkyl where 

substituted alkyl is as defined above. 

[00104] "ThiocycloalkyI" refers to the groups -S-cycloalkyl where cycloalkyl is as 

defined above. 

[00105] "Substituted thiocycloalkyl" refers to the group -S-substituted cycloallcyl 

where substituted cycloalkyl is as defined above. 

[00106] "Thioaryl" refers to the group -S-aryl and "substituted thioaryl" refers to the 

group -S-substituted aryl where aryl and substituted aryl arc as defined above. 

[00107] "Thioheteroaryl" refers to the group -S-heteroaiyl and "substituted 

tln'oheteroaiyl" refers to the group -S-substitutcd hetcroaryl where heteroaryl and 
substituted heteroaryl are as defined above. 

[00108] "Tliiohcterocyclic" refers to the group -S-heterocyclic and "substituted 

thiohetcrocyclic" refers to the group -S-substituted heterocyclic where heterocyclic and 
substituted hetenxryclic arc as defined above. 

(00109) "Pharmaceutically acceptable .sail" refers to phannaccutically acceptable 

salts of a compound of Formula I and^or II which salts are derived from a variety of organic 
and inorganic counter ions well known in the art and include, by way of example only, 
sodium, potassium, calcium, magnesium, ammonium, tetraalkylammonium, and Uie like; 
and when the molecule contains a basic functionality, salts of organic or inorganic acids, 
such as hydrochloride, hydrobromide, tartrate, mesylate, acetate, maleate, oxalate and the 
like. 

[001 10] ''Prodmgs'* as used herein, are compounds which convert {c.^.. hydrolyzc, 

metabolize) in vivo to a compound of the invention. The eflbctiveness of an orally 
administered drug is dependent upon the drug's efficient transport across the mucosal 
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epithelium and its stability in cnlerohcpatic circulation. Dings Ural arc effective after 
parenteral administration but less effective orally, or whose plasma half-life is considered 
loo short, may be chemically modiiled into a prodrug form. The prodrug should have a 
pharmacokinetic profile that is different from that of the parent, enabling easier absorption 
across the mucosal epithelium, better salt formulation and/or solubility, and/or improved 
systemic stability (for an increase in plasma half-life, for example). Many chemical 
modifications may be suitable for the creation of the prodrugs according to the invention, 
including: 

(1) Ester or amide derivatives which may be cleaved by, for example, esterases or 
lipases. For ester derivatives, tlie ester is derived from the carboxylic acid moiety of tlie 
drug molecule by known means. For amide derivatives, the amide may be derived from the 
carboxylic acid moiety or the amine moiety of the drug molecule by known means. 

(2) Peptides that may be recognized by specific or nonspecific proteinases. A peptide 
may be coupled to tlie drug molecule via amide bond formation with the amine of 
carboxylic acid moiety of ht drug molecule by known means. 

(3) Derivatives that accumulate at a site of action through membrane selection of a 
prodrug form or modified prodrug form. 

(4) Any combination of (1 ) to (3). 

|00l 111 It will further be appreciated by those skilled in tlic art that certain moieties 

known to those skilled in the art as "pru-moiclies", lor example as described in "Design of 
Prixlmtis" by Hundgaard (i:isc\ icr) 1*>S5, may l>c placed on appropriate functionalities 
when such lunctionalitics arc present in compounds of tlie invention also to tbmi a prodnig. 
l urthcr, certain conipi^unds of tlic invention may act as prodmgs of other compounds of the 
invention. All protected derivatives, and prodrugs, of the compiumds of the invention are 
included within the scope of the invention. 

1001121 As used with any of the defined terms, the word ^Substituted" as used with, 

for example, '•substituted alkyP' docs not and is not intended to include polymers derived 
therefrom but are limited to a maximum of 3 substituents groups, c.g,^ Ar-Ar-Ar. 

Compound Preparativin 

|00II3| Tlie compounds of tliis invention can be prepared from readily available 

starting materials using the following general metliods and procedures, it will be 
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appreciated that where typical or preferred process conditions (i.e., reaction temperatures, 
times, mole ratios of reactants, solvents, pressures, etc.) are given, other process conditions 
can also be used unless otherwise stated. Optimum reaction conditions may vaiy with the 
particular reactants or solvent used, but such conditions can be determined by one skilled in 
the art by routine optimization procedures. 

1001 14J Additionally, as will be apparent to tliose skilled in the art, conventional 

protecting groups may be necessary to prevent certain functional groups from undergoing 
undesired reactions. Suitable protecting groups for various functional groups as well as 
suitable conditions for protecting and deprotecting particular fimctional groups are well 
known in the art. For example, numerous protecting groups are described in Greene and 
Wuts, Protecting Groups in Organic Syntliesis, Second Edition, Wiley. New York. 1991 , 
and references cited therein. 

(001151 The compounds of tliis invention will typically contain one or more chiral 
centers. Accordingly, if desired, such compounds can be prepared or isolated as pure 
stereoisomers, i.e., as individual enantiomers or diastereomers. or as stereoisomer-enriched 
mi.xtures. All such stereoisomers (and enriched mixtures) are included within the scope of 
this invention, unless otherwise indicated. Pure stereoisomers (or enriched mixtures) may 
be prepared using, for example, optically active starting materials or stereoselective 
reagents well- known in the art. Alternatively, racemic mixtures of such compounds can Iv 
separated using, for example, chiral column chromatography, chiral rcsoK ing agents and 
the like. 

1001 16| Specincally. the .sulfunylbenztHliazcpinonc acelamide derivatives and 

related compounds (Q = -SO,R) are preferably prepared as shown in Scheme ( 1 ) below: 
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SCHEME 1 



|00l 17| where R, R\ R\ R\ R\ W, p and q are as defined above and each R* is 

independently alkyl or substituted alkyl. 

{001 18| Specifically, as shown in Scheme 1 , an appropriately substituted 2-nitro- 

ben7aldehyde compound, 1, is combined with at least an equivalent ofan aspartic acid 
dicster, 2, in the presence of a suital^le reducing agent such as sodium cyanoborohydridc 
under conventional reductive aniination conditions to provide for the optionally substituted 
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N-(2-nitrobenzyl) asparlic acid dieslcr, 3. Tiie reaction is typically conducted in an inert 
solvent such as mellianol or ethanol at a temperature of from about O^C to about 60^*0, 
although preferably at room temperature, llie reaction is continued until substantial 
completion which typically occurs within about 1 to 24 hours. 'The resulting product can be 
recovered by conventional methods, such as solvent stripping, chromatography, filtration, 
crystallization, and the like, or can be used in the next step without purification and/or 
isolation. 

100119] Reduction of the nitro group of the optionally substituted N-(2-nitro- benzyl) 

aspartic acid diester, 3, with concomitant ring closure provides for the benzodiazepinone 
derivative, 4, as shown in reaction scheme (1). Specifically, reduction of the nitro group to 
the intermediate amino group is accomplished under catalytic reduction conditions in the 
presence of elevated pressures of hydrogen. The reaction is typically conducted at a 
temperature of fi*om about 0°C to about 60°C, although preferably at room temperaUire and 
is continued until substantial completion which typically occurs in about 0.5 to 12 hours. 
The resulting amine is preferably reacted with at least an equivalent of trimethyl aluminum 
in a suitable solvent such as toluene or benzene at a temperature of fiom about -20°C to 
about 25°C although preferably by starting atO°C and warming the reaction to room 
temperature over a period of about 0.5 to about 6 hours or until substantially complete. The 
resulting product can be recovered by conventional methods, such a.^ solvent stripping, 
chromatography, filtration, cr>'sL'illization, and the like, or can be used in the next step 
without purification and/or isolation. 

|OOI20| The 2-aniino group of benzodiazepinone derivative, 4, is then protected with 
a conventional protecting group (Pg), e.g., l-Boc, under conventional conditions that well 
known in the art, to provide for the N-protecled benzodiazepinone derivative, 5. 

(00121 1 Compounds of Formula 1 (where W is N) can be prepared by first 

hydrolyzing the ester of the N-protected benzodiazepinone derivati\ e, 5, and then reacting 
the resulting carboxyl group of compound 5a with a slight excess of a primary or secondary 
amine or nitrogen heterocycle, MNR'R^, followed by removal of the protecting group, Pg, 
as shown in Scheme 2 below: 
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SCHEME 2 

I00I22I where R\ R', K\ R\p and Pg arc as defined above and Z is oxygen or 

suJlur. 

I00I23] The reaction is preferably in the presence of an inert organic solvent, a 

coupling agent and an organic base using aniidatiim ntetluxis well known in the art. Iliis 
reaction is preferably conducted using an apprnxiniate ei|ui>'alcnt to a slight excess oCun 
amine(IINR'R-)(alHnit fi oni 0.9*^ tt> 1 .2 molar Ci|uivalcnts per tnole of N-proieclcd 
ben/odia/epinone, 5a) at temperatures in the range of about 2(rC to room temperature. 
The reaction is continued until substantial completion, which typically occurs in 2 to 12 
hours. Suitable inert organic solvents which can be used include, for example, 
N.N-dimethylfomiamide, acetonitrile, dichlorometliane, and the like. Suitable coupling 
agents which may be used include 1 -hydroxy benzotriazole hydrate (HOBT) and 
1 H3-dimethyl-aminopropyl)-3-e(liy Icarbodiimide hydrochloride (EDCI), 
diphenylphosphor>'I azide (DPPA), and the like. Suitable organic bases include 
triethylaniine (TFA), pyridine, N-methyl morplioline, diisopropylethyl amine (DIEA) and 
the like. The resulting product can be recovered by conventional metliods, such as solvent 
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stripping, chromatography, filtration, corstallization, and the like, or can be used in the next 
step without purification and/or isolation. 

I00124I r\,r compounds of Formula I wherein W is O or S, the carboxyl group of the 

N-protccted bcnzodiazcpinonc, 5a. is esterified or tliiocstcrified by contacting this 
intermediate with an appropriate alcohol or thiol (HZR' wherein Z is O or S). The 
cstcrification reaction may be catalyzed by 1^. n,e thioesterification is typically 
performed in an inert organic solvent, for example, pyridine, and is typically conducted 
with a stoichiometric amount of a dehydration agent, chlorinating agent, or activating 
agent, such as POCI3. The reaction is typically conducted at temperatures in the range of - 
20<'C to -IO°C until reaction completion, which typically occurs in 1 to 3 hours. The 
resulting product, compound 6c, can be recovered by conventional mefliods. such as 
solvent stripping, chromatography, filtration, crystallization, and the like, or can be used in 
the next step without purification and/or isolation. 

I00125J Whether W is N. S or O. the protecting group on compound 6 (Scheme 1) or 

on compounds 6a and 6c (Scheme 2) is then removed under conditions well known in the 
art to provide for the free amine [compounds 6b and 6d (Scheme 2)] followed by 
sulfonation with the desired sulfonyl chloride RSChCI. to yield the 
sulfonylbcnzodiazcpinonc acclamidc, sulfonylbcnzodiazcpinone acetic acid ester, or 
thioester. compound 7 (Q = -SO.R). Hie sulfonation reaction is typically enbc.cd by 
conLicting the deprotccted bcnzodia/epinone inlcrmedialc with about a stoichiometric 
amount, or slight excess, of U,e desired .sulfonyl chloride in the presence of a scavenger 
ba.se. such as pyridine, and the like in an inert diluent. The reaction is typically conducted 
a. tem,K-n„ures in the range of about OX to about mom ten.perature for a period of time to 
effect sulfonation, which is typically 2 to 12 hours. Suitable inert solvents which can be 
u.sed include, dichloromelhane. and the like. Tlie resulting product can be recovered by 
conventional methods, such as chromatography, filtmtion. crystalli/^tion. and the like, or 
can be used in the next step wiUiout purification or isolation. 

100I26I Tlie preparation of compounds of Formula I where is other than hvdrogen 
can be accomplished in several methods, two of which are illustrated herein, l-or Re groups 
such as alkyi or substituted alkyl. the sulfonyll>enzodiazepinone acetamide, 
sulfonylbenzodiazepinone acetic acid ester, or Unoester. con.pound 7, is contacted with 
about a stoichiometric amount, or slight e.Kcess. of the desired halide, compound 8, in 
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tlic presence of a suitable base, such as sodium carbonate, cesium carbonate, potassium 
carbonate, and tlie like in an inert diluent such as DMI*, TI IF and tlie like. Hie reaction is 
typically conducted at temperatures from about 20°C to about SO^C for a period of time 
sufficient for reaction completion, which is typically 2 to 12 hours. The resulting product, 
compound 9, can be recovered by conventional methods, such as chromatography, 
filtration, crystallization, and the like. 

(001 271 Alternatively, formation of an substituted sulfonylbcnzodiazepinone 

acelamide, sulfonylbcnzodiazepinone acetic acid ester, or thioester, compound 9, can be 
achieved from use of appropriate starting materials such as an appropriately amino 
substituted and optionally amino protected 2-aminobenzaldehyde IS. This compound can 
be employed in place of the o-nitrobenzaldehyde, compound 1, in Scheme 1 with the 
exception that reduction of the nitro group as depicted therein is replaced by conventional 
removal of the blocking group when employed. It is understood, of course, that in such a 
synthetic scheme, the group is limited to those substituents which permit ring 
cyclization to form tlie R^ substituted benzodiazepinone compounds. 
(001281 Tlie synthesis of compound 15 is illustrated in Scheme 3 below: 




SCHUMF. 3 



|001 29| Specifically, commercially available 2-nitrobenzaldehyde, 10, is carbonyl- 

protectcd by conventional formation of ketal 11. Subsequent reduction of the nitro group 
to the amino group in the manner described above provides for compound 12 which, in 
tuni, is N-subslituted in a conventional manner to provide for compound 13. If necessarj', 
the NH group of compound 13 is protected with a conventional protecting group such as a 
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Cbz or a t-Boc group to fomi compound 14. This compound is then deprotectcd to 
regenerate the carbonyl group under conventional conditions to provide for compound 15. 

100130] Compound 15 is then combined with al least an equivalent of an aspartic 

acid dicster, 2, in the presence of a suitable reducing agent such as sodium 
cyanoborohydride under conventional reductive amination conditions to provide for the 
N-(2-NR'(Pg)ben7yl) aspartic acid diester. Subsequent removal of the protecting group, 
ring closure as described above and optional derivatization as also described above 
provides for compounds of Formula I. 

100131 1 Compounds of Formula I where Q is -CH2C(0)R are readily prepared in the 
manner described above except that a suitable a-haloarylacetyl compound, a- 
haloheteroarylacetyl compound, or a-haloheterocyclylacetyl compound, X-CH2C(0)R. 
where X is chloro or brorao and R is as defined herein, is used in place of the sulfonyl 
halide in Scheme 1. The halide reacts with the fi-ee amine under conventional conditions 
well known in the art to provide for the corresponding -CH2C(0)R substitution for the Q 
group. This compound can then be derivatized as described in Scheme 1 above to provide 
for compounds of Formula I where Q is a -CH2C(0)R group. Examples of suitable halides 
include those whore R is an optionally substituted phenyl group, an optionally substituted 
naphthyl group, an optionally substituted hctcroaryl group, and the like. 

|00I32| The starting materials for the alwve reactions arc generally known 

compounds or can be prepared by known procedures or obvious niodillcaiions thereof. 1 or 
example, many of the starting materials arc available from oninicrcial suppliers such as 
Aldrich Chemical Co. (Milwaukee, Wisconsin. USA), Bachcni (Torrance, C alilornia, 
USA), Emka-Chemcc or Sigma (St. Louis, Missouri, USA). Others may be prepared by 
procedures, or obvious modiHcations thereof, described in standard reference texts such as 
FiestT and Fieser's Reagents for Organic Syntliesis, Volumes 1-15 (John Wiley and Sons, 
1991), Rodd's Chemistry of Carlxm Compounds, Volumes 1-5 and Supplemenlals (I-I.sevier 
Science Publishers, 19S9), Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1 991 ), 
March's Advanced Organic Chemistry, (John Wiley and Sons, 4th Edition), and Larock's 
Comprehensive Organic Transformations (VCIl Publishers Inc., 19S9). 

1001 33| Sulfonyl chlorides of the formula RSO2CI as employed in the above reaction 

are either known compounds or compounds that can be prepared from known compounds 
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by conventional syntlielic procedures. Such compounds are typically prepared from the 
corresponding sulfonic acid, Le., from compounds of the formula R-SO3I I where R is as 
defined above, using phosphorous trichloride and phosphorous pcnlachloride. This 
reaction is generally conducted by contacting tlie sulfonic acid with about 2 to 5 molar 
equivalents of phosphorous trichloride and phosphorous pentachloride. cither neat or in an 
inert solvent, such as dichloromethane, at temperature in the range of about 0"C to about 
80°C for about 1 to about 4S hours to afford the sulfonyl chloride. Alternatively, the 
sulfonyl chlorides can be prepared from the corresponding thiol compound, i.e., from 
compounds of the formula R-SI I where R is as defined herein, by treating the thiol with 
chlorine (CI2) and water under conventional reaction conditions. 

[00134] Examples of sulfonyl chlorides suitable for use in this invention include, but 
are not limited to, benzenesulfonyl chloride, 1-naphthalenesulfonyl chloride, 2- 
naphthalenesulfonyl chloride, p-toluenesulfonyl chloride, a-toluenesulfonyl chloride, 4- 
acetamidobcnzenesulfonyl chloride, 4-amidinobenzenesulfonyl chloride, 4-tert- 
butylbcnzencsulfonyl chloride, 4-bromobenzenesulfonyl chloride, 2-carboxybenzene- 
sulfonyl chloride, 4-cyanobenzcncsulfonyl chloride, 3,4-dichlorobcnzencsulfonyl chloride, 
3,5-dichlorobcnzenesulfonyl chloride, 3,4-dimcthoxybcnzencsuIfonyl chloride, 3,5- 
ditrifluoromclhylbcnzencsulfonyl chloride, 4-nuorobcnzencsuironyl chloride, 4- 
methoxyben/cncsulfonyl chloride, 2-mclhoxycarbonylbcnzcncsulfonyl chloride, 4- 
nicthylamidv>lK-n7cncsulfonyl chU^ride. 4-nilrolKrn/.cncsuironyl chloride, 4-lhio- 
amidolKnzcncsuH\)nyl chh»ridc, 4-trinuoromclhyll>cnzcncsuironyl chK)ridc, 4-iri- 
tluiiromclhoxxbcnzcncsuHonyl chloride, 2,4,(>-trimclhyllvnzcncsul(onyl chloride, 2- 
phcnylclhancsuironyl chK)ridc, 2-thiophcncsuHonyl chloride. 5-chloro-2-lIiio|)hcncsuIfonyl 
chloride, 2,5-dichloro~4-thiophcncsulfonyl chloride, 2-lhiazolcsulfonyl chloride, 2-melhyl- 
4-thiazoIcsuironyI chloride. 1-mcthyM-imidazolesulfonyl chloride, NmelhyM- 
pyrazolcsulfonyl chloride, 5-chIoro-l ,3-dinKthyl-4-pyrazolesulfonyl chloride, 3- 
pyridincsulfonyl chloride, 2-pyrimidinesulfonyl chloride and llie like. If desired, a sulfonyl 
fluoride, sulfonyl bromide or sulfonic acid anhydride may be used in place of tlie sulfonyl 
chloride in the above reactions. 

|00I35| Hie synthesis of a-haloacelyl substituted aromatic, heteroaromatic and 

heterocyclic compound,s, including those optionally substituted with one to tlirec R^ groups 
is well known in the art and documented in numerous basic organic chemistry texts. 
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Numerous such compounds are also commercially available including 2- 
bromoacetophenone, 2,4'-dichloroacetophenonc, 2,2',4'-trichIoro- aceloplienone, 2,3',4' 
trichloroacctoplicnone, 2-chloro-2',4'-difluoroaccto- phenonc, 2-bromo-4'- 
methylacetophenone, and the like. Formation of the 2-chloro(4-chloro-2,5- 
dimcthylphenyDacetophenonc is given in Example 2 below. 

[001361 Optionally substituted a-nitrobenzaldehydc compounds of tlie formula: 

O 




are either commercially available or can be prepared by conventional methods such as 
conventional halogenation reactions on the phenyl ring, carboxylation reactions on the 
phenyl ring, etc. If necessary, the carbonyl group of the aldehyde can be first protected by 
conversion, for example, to a ketal group followed by reaction on the phenyl group. After 
completion of the desired substihition on the phenyl ring, the ketal group can be removed 
by conventional procedures. 

I00I37J Similarly, amines of the formula HNR'R- are cither commercially available 

or can be prepared by methods well known in the art. 

|00I38| In some ca.scs it may be more convenicnl lo prepare a gi\cn product 

compound in iiUcmicdiatc by preparing il from another product ofFonnula 1 or 
intcmicdiale. In applying known synthesis prwcdures. l or example, as noted above, 
conversion of = hydrogen compounds into other nu>ieties can be accomplished after 
fomiation of compounds within the .scope of I 'omnila I above. 

IMiarmaceutical l-Virmulaiions 

|00 1 39| When employed as pharmacculicals, the compounds of Fonnula 1 and 1 1 are 

usually administered in the form of pharmaceutical compositions. Tliesc compounds can 
be administered by a variety of routes including oral, rectal, transdermal, subcutaneous, 
inu^avenous, intramu.scular, and intranasal. The.se compounds are effective as boUi 
injectable and oral compositions. Such compositions are prepared in a manner well known 
in the pharmaceutical art and comprise at least one active compound. 
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100140] This invention also includes pharmaceutical compositions which contain, as 

tlic active ingredient, one or more of the compounds of formula I and II above associated 
with pharmaceutically acceptable carriers. In making the compositions of this invention, 
tlie active ingredient is usually mixed with an excipienl, diluted by an excipient or enclosed 
within such a carrier which can be in the form of a capsule, sachet, paper or other container. 
When the excipient serves as a diluent, it can be a solid, semi-solid, or liquid material, 
which acts as a vehicle, carrier or medium for the active ingredient. ITius, the compositions 
can be in the form of tablets, pills, powders, lozenges, sachets, cachets, elLvirs, suspensions, 
emulsions, solutions, syrups, aerosols (as a solid or in a liquid medium), ointments 
containing, for example, up to 10% by weight of the active compound, soft and hard gelatin 
capsules, suppositories, sterile injectable solutions, and sterile packaged powders. 

[00141] In preparing a formulation, it may be necessary to mill the active compound 

to provide the appropriate particle size prior to combining with the other ingredients. If the 
active compound is substantially insoluble, it ordinarily is milled to a particle size of less 
than 200 mesh. If the active compound is substantially water soluble, the particle size is 
normally adjusted by milling to provide a substantially uniform distribution in the 
formulation, e.g, about 40 mesh. 

[001421 Some examples of suitable cxcipicnls include lactose, dextrose, sucrose, 

sorbitol, niannilol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, 
calcium silicate, microcr>'stallinc cellulose, polyvinylpyrrolidone, cellulose, water, syrup, 
and methyl cellulose. Ilic formulations can additionally include: lubricating agents such as 
talc, magnesium stearate, and mineral oil; wetting agents; emulsilying and suspending 
agents; prcser\'ing agents such as metliyl- and propyl hydro.xy- lx;nzoates: sweetening 
agents; and flavoring agents. The compositions of the invention can be fonnulated so as to 
provide quick, sustained or delayed release of the active ingredient aHcr administration to 
the patient hy ehiploying procedures known in the art. 

|00143| The compositions are preferably formulated in a unit dosage form, each 

dosage containing 5 to about 100 nig, more usually about 10 to about 30 mg, of tlie active 

ingredient. Tlic term "unit dosage forms" refers to physically discrete units suitable as 

unitary dosages for human subjects and other manmials, each unit containing a 

predetermined quantity of active material calculated to produce the desired therapeutic 

effect, in association with a suitable pharmaceutical excipient. 
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100144] The active compound is effective over a wide dosage range and is generally 

administered in a pharmaceiitically effective amount. It will be understood, however, that 
the amount of the compound actually administered will be determined by a physician, in 
the light of the relevant circumstances, including the condition to be treated, the chosen 
route of administration, the actual compound administered, tlie age, weight, and response of 
the individual patient, the severity of the patient's symptoms, and the like. 

(00145] For preparing solid compositions such as tablets, the principal active 

ingredient is mixed with a pharmaceutical excipient to fomi a solid prefomiulation 
composition containing a homogeneous mixture of a compound of the present invention. 
Wlien referring to these prefomiulation compositions as homogeneous, it is meant that tlie 
active ingredient is dispersed evenly throughout the composition so that the composition 
may be readily subdivided into equally effective unit dosage forms such as tablets, pills and 
capsules. This solid preformulation is then subdivided into unit dosage forms of the type 
described above containing from, for example, 0.1 to about 500 mg of the active ingredient 
of the present invention. 

[00146] The tablets or pills of the present invention may be coated or otherwise 
compounded to provide a dosage form affording the advantage of prolonged action. For 
example, the tablet or pill can comprise an inner dosage and an outer dosage component, 
the latter being in the' form of an envelope over the former. Tlic two components can 
separated by an enteric layer which ser\'es to resist disintegration in the stomach and pemiit 
the inner component to pass intact into the duinlenum or to he delayed in release. A X'ariety 
of materials can be used f4»r such enteric layers or coatings, such materials including a 
number of polymeric acids and mixtures of polymeric acids with such materials as shellac, 
cet>'l alcohol, and cellulose acetate. 

|00t47| The Hquid fomis in which the uo\c\ compositions of the present invention 

may be incorporated for administration orally or by injection include aqueous solutions 
suitably flavored syrups, aqueous or oil suspensions, and flavored emulsions with edible 
oils such as cottonseed oil, sesame oil, coconut oil, or peanut oil, as well as elixirs and 
similar phannaceutical vehicles. 

|00I48) Conifx^sitions for inhalation or insufflation include solutions and 

suspensions in pharmaceutically acceptable, aqueous or organic solvents, or mixtures 
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(hereof, and powders. The liquid or solid compositions may conlain suitable 
phamiaccutically acceptable excipients as described supra. Preferably the compositions are 
administered by the oral or nasal respiratory route for local or systemic cITect. 
Compositions in preferably phamiacculically acceptable solvents may be nebulized by use 
of inert gases. Nebulized solutions may be breathed directly from the nebulizing device or 
the nebulizing device may be attached to a face masks tent, or intermittent positive pressure 
breathing machine. Solution, suspension, or powder compositions may be administered, 
preferably orally or nasally, from devices which deliver tlic formulation in an appropriate 
manner. 

100149] llie following formulation examples illustrate the pharmaceutical 

compositions of the present invention. 

Formulation Example 1 
[00150] Hard gelatin capsules containing the following ingredients are prepared: 

Ouantit^^ 
Ingredient mti/capsules 
Active Ingredient 30.0 
Starch 305.0 
Magnesium stearate 5.0 

I00I5I I ITie above ingredients are mixed and filled into hard gelatin capsules in 340 

mg quantities. 

lM>mi uhition llxa ni plc 2 
|00I52| A tablet fomuila is prepared using the ingredients below: 

Quantity 

lllgreclleiit mtf /capsnles 
Active Ingredient 25.0 
Cellulose, microcr>stailine 200.0 
Colloidal silicon dioxide lO.O 
Stearic acid 5.0 

|00I53| Hie components arc blended and compres.sed to form tablets, each weighing 

240 mg. 
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[001541 
componenls: 



Formulation Example 3 
A dry powder inhaler formulation is prepared containing the following 



Ingredient Weight % 

Active Ingredient 5 
Lactose 95 

(001551 The active mixture is mixed with the lactose and the mixture is added to a 
dry powder inhaling appliance. 

Fonnulation Example 4 
[00156] Tablets, each containing 30 mg of active ingredient, are prepared as follows: 





OuantitY 


Ingredient 


mg/capsules 


Active Ingredient 


30.0 


Starch 


45.0 


Microcrystalline cellulose 


35.0 


Polyvinylpyrrolidone 


4.0 


(as 10% solution in water) 




Sodium carboxymethyl starch 


4.5 


Magnesium stcaratc 


0.5 


laic 


1.0 


lotal 


120 



|00157| The active ingredient, starch and cellulose arc pas.scd through a No. 20 mesh 

U.S. sieve and mixed llioroughly. llic sohition of polyvinyl-pyrroHdonc is mixed with the 
resultant powders, which arc then passed through a 16 mesh U.S. sieve. The granules so 
produced are dried at 50*" to 60*^0 and passed through a 16 mesh U.S. sieve. Tlie sodium 
carboxymethyl starch, magnesium stearate, and talc, previously passed through a No. 30 
mesh U.S. sieve, are then added to the granules which, after mixing, are compressed on a 
tablet machine to yield tablets each weighing 150 mg. 

Formulation Fxample 5 
|00158) Capsules, each containing 40 mg of medicament are made as follows: 

Quantity 
In gredien t mp/capsiiles 

Active Ingredient 40.0 
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Starch 109.0 
Magnesium stcaratc 1 .0 
Total 150.0 

|00159| Tlic active ingredient, cellulose, starch, an magnesium slearate arc blended, 
passed tlirough a No. 20 mesh U.S. sieve, and filled into hard gclalin capsules in 150 mg 
quantities. 

Formulation Example 6 
100160] Suppositories, each containing 25 mg of active ingredient are made as 

follows: 

Ingredient Amount fmg) 

Active Ingredient 25 

Saturated fatt>' acid glycerides 2,000 

[00161 1 The active ingredient is passed through a No. 60 mesh U.S. sieve and 

suspended in the saturated fatly acid glycerides previously melted using the minimum heat 
necessary, llic mixture is then poured into a suppository mold of nominal 2.0 g capacity 
and allowed to cool. 

Formulation lixampic 7 
100162] Suspensions, each containing 50 mg of medicament per 5.0 mL dose arc 

made as follmv s: 



•niirciliVQf Anionijf 

Active Ingredient 50.0 mg 

Xanlhan gum 4.0 mg 
Sodium carlxr\ymclliyIccllulosc ( 1 1 %) 50.0 mg 
Microcr>'slaIline ccUulo.^e 

Sucrose 1 .75 g 

Sodium bcnzoatc 10.0 mg 

Flavor and Color q v. 

Purified water 5.0 ml- 



|00163| file medicament, sucrose and xanlhan gum are blended, passed through a 

No. 10 mesh U.S. sieve, and then mixed with a previously made solution of the 
microcrystallinc cellulose and sodium carboxymethyl cellulose in water. The sodium 
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bcnzoate, flavor, and color are diluted with some of the water and added with stirring. 
Sufncicnt water is then added to produce the required volume. 



Formulation Example 8 

Ouantit>^ 
Ingredient mg/capsules 
Active Ingredient 15.0 
Starch 407.0 
Magnesium stearate 3 .0 
Total 425.00 

[00164] The active ingredient, cellulose, starch, and magnesium stearate are blended, 
passed tlirough a No. 20 mesh U.S. sieve, and filled into hard gelatin capsules in 560 mg 
quantities. 



Formulation Example 9 
[00165] An intravenous formulation may be prepared as follows: 

Ingredient Quantity 
Active Ingredient 250.0 mg 
Isotonic Saline 1000 mL 



Fonnulation Fxaniple 10 
[00166] A topical fonnulation may be prepared as follows: 

l nV»rcdi ent Ouanlir>' 

Active Ingredient I-lOg 

Emulsifying wax 30 g 

Liquid Paraflin 20 g 

While soft paraffin 100 g 



[001671 The while soft paraffin is heated until molten, llic liquid paraffin and 

emulsifying wax are incorporated and stirred until dissolved. Tlie active ingredient is 
added and stirring is continued until dispersed. The mixture is then cooled until solid. 

[00168] Another preferred formulation employed in the methods of the present 

inveniion employs transJennal delivery devices (•'patches"). Such transdermal patches 

may be used to prov ide continuous or discontinuous infusion of the compounds of the 

present invention in controlled amounts, llie construction and use of tiansdcrmal patches 
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for the deliver}' of pharmaceutical agents is well known in the art. See, e.g.^ U.S. Patent 
5,023,252, issued June IK 1991, which is incorporated herein by reference in its entirety. 
Such patches may be constructed for continuous, palatial^ or on demand delivery of 
pharmaceutical agents. 

(001691 When it is desirable or necessary to introduce the pharmaceutical 

composition to the brain, either direct or indirect techniques may be employed. Direct 
techniques usually involve placement of a drug delivery catheter into the host's ventricular 
system to bypass the blood-brain barrier. One such implant able delivery system used for 
tlie transport of biological factors to specific anatomical regions of the body is described in 
U.S. Patent 5,01 1,472 which is incorporated herein by reference in its entirety. 

100170] Indirect techniques, which are generally preferred, usually involve 

formulating the compositions to provide for drug lamentation by the conversion of 
hydrophilic drugs into lipid-solublc drugs. Lamentation is generally achieved through 
blocking of the hydroxy, carbonyl, sulfate, and primary amine groups present on the drug 
to render tlie drug more lipid soluble and amenable to transportation across the blood-brain 
barrier. Alternatively, the delivery of hydrophilic drugs may be enhanced by intra-arterial 
infusion of hypersonic solutions which can transiently open the blood-brain barrier. 

Utility 

1001711 compounds of this invention arc bradykinin antagonists and therefore 

arc suitable for use in bUxking or ameliorating pain as well as hyperalgesia in mammals. 
Pain bhH:keJ or ameliorated by the com|H)unds of this invention include, for example, pain 
associated with surgical prtKxdures. bums, trauma, migraine, and the like. 

|00172| ITie compounds of this invention are also useful in the treatment of disease 

conditions in a mammal which are mediated at least in part by bradykinin. Lxamples of 
such disease conditions include asthma, rhinitis, premature labor, intlammator}' arthritis, 
inflammalor)' bowel disea.sc, endoto.\ic shock related to bacterial infections, central 
nervous system injur>', back pain, neuropathic pain, spinal cord injury and the like. 

(001731 As noted above, the compounds of this invention are typically administered 

to the mammal in the fomi of a phamiaceutical composition. Pharmaceutical compositions 
of the invention are suitable for use in a variety of dmg delivery systems. Suitable 
formulations for use in the present invention are found in Remington's Pharmaceutical 
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Sciences, Mace Publishing Company, Philadelphia, PA, 17lh cd. (1985). In order lo 
enhance serum half-life, the compounds may be encapsulated, introduced into the lumen of 
liposomes, prepared as a colloid, or other conventional techniques may be employed which 
provide an extended serum half-life of the compounds. A variety of methods are available 
for preparing liposomes, as described in, e.g,, Szoka, et al., U.S. Patent Nos. 4,235,871, 
4,501,728 and 4,837,028 each of which is incorporated herein by reference. 

[00174] The amount administered to the patient will vary depending upon what is 

being administered, the purpose of the administration, such as prophylaxis or therapy, the 
state of the patient, the manner of administration, and the like all of which are within the 
skill of the attending clinician. In therapeutic applications, compositions are administered 
to a patient already suffering from a disease in an amount sufficient to cure or at least 
partially arrest the symptoms of the disease and its complications. An amount adequate to 
accomplish this is defined as "therapeutically effective dose." Amounts effective for this 
use will depend on the disease condition being treated as well as by the judgment of the 
attending clinician depending upon factors such as the severity of tlie inflammation, the 
age, weight and general condition of tlie patient, and the like. 

100175] The compositions administered to a patient are in the fonn of 

pharmaceutical compositions described above. These compositions may be sterilized by 
conventional sterilization techniques, or may be sterile filtered, llic resulting aqueous 
solutions may be packaged for use as is, or lyophilized, the lyophilizcd preparation being 
combined with a sterile aqueous carrier prior lo administration. Ilie pH of the compound 
preparations t>pically w ill be between 3 and 1 K more preferably from 5 to 9 and nu^st 
preferably from 7 to 8. It will l>e understood that use of certain of the foregoing excipients, 
carriers, or stabilizers will result in the formation of pharmaceutical sails. 

100176] 'llie therapeutic dosage of tlic compounds of the present invention will \'ar\' 

according to, for example, the particular use for which the Ircalnicnl is made, tlie manner of 
administration of the compound, the health and condition of the patient, and the judgment 
of the prescribing physician. For example, for intravenous administration, the dose will 
typically be in the range of about 20 pg to about 500 pg per kilogram body weight, 
preferably about 100 pg to about 300 pg per kilogram body weight. Suitable dosage ranges 
for intranasal administration are generally about 0.1 pg to 1 mg per kilogram l^ody weight. 
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Rffective doses can be extrapolated from dose-response curves derived from in vitro or 
animal model lest systems. 

|00177| In addition to the above, the esters and thioesters of formula I arc useful 

intemiediatcs in the preparation of the amides of formula 1 (W = N). 

(001 78J The following synthetic and biological examples are offered to illustrate this 

invention and arc not to be construed in any way as limiting the scope of this invention. 

Examples 

(00179) Unless otherwise stated all temperatures are in degrees Celsius. Also; in 

tlicse examples and elsewhere, abbreviations have the following meanings: 



Boc = t-butoxycarbonyl 

brd = broad doublet 

brm = broad multiplet 

brt = broad triplet 

bs = broad singlet 

dba = dibenzyledene acetone 

dd = doublet of doublets 

DIAD = diisopropyl azo dicarboxylate 

DIEA = diisopropylethyl amine 

DMAP = 4-A/,//-dimethylaminopyridine 

DME = dimcthoxyetliane 

f^MF = MA^-dimelhylfomiamide 

DPPA = diphcnylphosphor\'I azidc 

dppf = 1,1 •bis(diphenylphosphinoM'erroceiic 

d* = diHiblct of triplets 

r-IXJ*I =^ I -(3-dimclhylaminopropyl )-3- 

clliylcarbodiimidc hvdrochhiridc 

ItOII = cthanol 

^ equivalents 

g = gram 

h = hours 

HO Ac = acetic acid 

I lOUT = I •hydroxybenzothiazolc hydrate 

IIPLC = high perfoniiancc liquid chromatography 

MS = mass spectroscopy 

MeOH = mellianol 

tn = multiplet 

M = molar 

nig = milligram 

ntin. = minutes 

mL = milliliter 

mmol = millimolar 

NMR = nuclear magnetic resonance 
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N == normal 

OAc = acetate 

psi == pounds per square inch 

q - quartet 

rt - room temperature 

Ri = retention time 

s = singlet 

t = triplet 

TEA = triethylamine 

TFA == trifluoroacetic acid 

THF = tetrahydrofiiran 

|iL = microliters 

AsPha = triphenyl arsenic 



[00180] In the following examples and procedures, the term "Aldrich" indicates that 

the compound or reagent used in the procedure is commercially available from Aldrich 
Chemical Company, Inc., Milwaukee, WI 53233 USA; the term "Sigma" indicates that the 
compound or reagent is commercially available from Sigma, St. Louis MO 63178 USA and 
tlie term "TCI" indicates that the compound or reagent is commercially available from TCI 
America, Portland OR 97203; the term "Frontier" or "Frontier Scientific" indicates that the 
compound or reagent is commercially available from Frontier Scientific, Utah, USA; 
"Bachem" indicates that the compound or reagent is commercially available from Bachem, 
Torrance, California, USA. The following general procedures illustrate general synthetic 
pathways for preparing amine intermediates useful in preparing compounds of Formula I or 
for modifying the acctamide group on compounds of formula I. 



GUNKR AL PROCLDtlRtC A 

General Procedure for the Preparation of l,2.5X>-1'ctrahvdro-N-alkvlpvridinc Derivatives 
|0018l] A suitable starting material comprising a 2-acetamide group on a 3-[3- 

(R,S)-2-arylsuIfonyl-4-o\o-2,5-ben7.odiazepin-3-yl]acctamide compound having a pyridine 

functionality attached thereto (2.92 nmiol) is added to dry DMF ( 1 5 mL) and is heated with 

a heat-gun (if required) to fonn a clear solution which is tlien cooled to rl. Methyl iodide (5 

mL, excess) is added thereto and stirring is continued for IS h at rt. Excess DMF is 

removed under reduced pressure and tlie pyridinium salt fonncd is taken to the next step 
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without further purification. The methyl iodide salt is dissolved in methanol (25 mL) and 
NaBH^ (13.78 mmol) is added to it and stirred for Ih. Excess MeOH is removed and water 
(50 niL) is added to tlie crude product and sonicated for 10 min. A solid product containing 
the 1 ,2,5,6-lctrahydro-N-nielhylpyridinc group is filtered off or extracted with CH2CI2 and 
used in the next step without further purification. 

100182] The remaining double bond in the 1 ,2,5,6-tctrahYdro-N-niethylpyridinc 
group can optionally be hydrogenated to provide for the N-methylpipcridin-4-yl derivative. 

General Procedure B 

General Procedure for the Preparation of Cvclopropvlpiperidinvlcthvl acetamides 
100183] 3-[3-(R,S)-2-(4-chloro-2,5-dimethylbenzenesulfonyl)-4-oxo-2,5-benzo- 

diazcpin-3-yI]-N-[2-(pyrid-4-yl)eth"l-yl]acetamide, which can be prepared by amidation of 

the conesponding carboxylic acid with 2-(2-aminoethyl)pyridine (TCI) in the manner 

described above is hydrogenated in the presence of platinum oxide (Pt02) in methanol to 

provide for 3-[3-(R,S)-2-(4-chloro-2,5- dimethylbenzcnesulfony])-4-oxo-2,5- 

benzodiazcpin-3-yl]-N-[2-(piperidin-4- yl)eth-l-yl]acetamide. Sodium cyanoborohydride 

(1.5 mmol) is added to a stirred solution of 3-[3- (R,S)-2-(4-chloro-2,5- 

dimclhyll>cnzcnesulfonylM-o\(>-2,5-benzodiazcpin-3-y!]- N-[2-(piperidin-4-yl)cth-I- 

yl)acctaniidc (I mnu>l), with l-cth«>xy-l- trimcthylsiloxy cyclopropane (I mmol) (Aldrich) 

and AcOll ( 1 mmol) in McOll (20 ml.) at rt. After bcin*: stirred at rt, Ihc rcaclion mixture 

is rctluxcd rt>r ISh. Ilw excess solvent is removed and washed with saturated NalK'O^ 

solution Ihe aqueous solution is exUaclcd with C IhCI: (2 x 100 mL). The combined 

organic layers arc dried and conccniratcd. The resulting residue is then purified by silica 

gel column chromalography to afford the N- cyclopropylpiperidinylelhyl acetamide 

derivative. 

GtiNiRAr PROCi:Di:Rt: C 

Gen e ra! PnH:edurc for the Preparation of N-Phcnvlp ipcridin vlethvl acetamides 
100184] Triphenylbismulh diacetalc (Ph3Bi(OAc):> (1.2 cq.) and Cu(OAcb 

(0.12 eq.) are added to a stirred solution or3-(3-(R,S)-2-(4-chIoro-2.5-dimelhyl- 
ben7cnesulfonyI)-4-oxt>-2,5-bcnzodiazepin-3-yI j-N-[2-(piperidin-4-yl>clh- 1 -y 1] acetamide 
(I mmol) in dichloromethane at rt and stirred for 18 h. Ihc reaction mixture is partitioned 
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between dichloromethanc (50 mL) and water (50 mL) and stirred for 2h. The organic layer 
is separated, dried and concentrated. Tlie residue was chromatographed on silica gel 
affording the N-[2-(N-phenyl-pipcridin-4- yl)eth-l-yl] acctaniidc derivative. 

GENERAL Procedure D 

General Procedure for the Preparation of N>Pvridvlpineridinvletlivl acctamides 
[00185] A solution of 3-[3-(R,S)-2-(4-chloro-2,5-diniethylfaenzenesulfonyI)-4-oxo- 

2,5-benzodiazepin-3-yll-N-[2-(piperidin-4-yl)eth-l-yl]acetamide (0.1 mmol) and 4- 

chloropyridinc (excess) in EtOH (5 mL) is heated in a sealed tube at 1 10°C for 16 h. 

Excess solvent is removed and the residue purified by preparative HPLC (acetonitrile- 

water-0.1% TFA) and the N-[2-({N-pyrid-4-yl}piperidin-4- yl)etli-l-yl]acetamide 

derivative is isolated as the TFA salt. 

General Procedure E 

General Procedure for Removal of Boc Protecting Groups From Amino Groups 
100186] To a stirred solution of Boc-amine (0.01 mol) in dry ethyl acetate (25 mL) at 

0°C, HCl gas is bubbled for 15 min. The reaction solution is stirred for 5 h at rt after which 
the HCl salt is recovered by filtration. The HCl salt is used in the next step without ftirtlier 
purification. 

CK. NKR VL Tkoc Km RH F 

Ciencral !>roccdurc f or Removal of Boc Protect in g Groups From Amino Grou ps 
|001H7] HCl gas is bubbled for 2 h into a solution of Boc amino acid in dr>' MeOI l 

(100 mL) at rt. llie reaction solution is stirred for 18 li at rt after which the product is 

recovered upon solvent removal. The HCl salt is used in the next step without ftirther 

purification. 

Genkrak PROCEnt'Ri': G 

General Procedure for Conversion of a Cvanophenvl Group to a 4,5"Dihvdroimidazol-2« 

vlnhenvl uroup 

10018KI A 3-[3-(R,S)-2-arylsulfonyM-o\o-2,5-bcnzodiazcpin-3-yIl-N-[2-(p- 

cyanophenyl)eth-l-yl] acetamide compound (1.57 mmol) which can be prepared in a 
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manner as described herein is dissolved in a solution of Et3N/pyridinc (6 mL/60 niL) at rt. 
H:S is bubbled through lor 15 min at rt. 'Jlic reaction mixture is tlien capped and stirred at 
rt overnight. 1 he solvent mixture is removed under reduced pressure and the resulting 
residue is then dissolved in a mixture of acctone/iodomcthane (60 mL: 5 niL). Tlie solution 
is heated to reflux for 1 .5 h whereupon the solvent is removed under reduced pressure. The 
crude material is dissolved in dry MeOII (15 mL), with Ui^H (l.O eq.; 220 p.L) and 
cthylencdiamine (1.1 eq.; 120 jii.). The solution is refluxed for 2 days. The solvent is 
evaporated under reduced pressure. The crude material can be purified by reverse phase 
IIPLC (acetonitrile/water-O.l %TFA), and the resulting product isolated. 

(00189] The process set forth in General Procedure H below is illustrated in the 
foUov^ing reaction scheme: 




NHCH(CHj)2 



General Procedure H 

General Procedure for Convers i on of a Vinvlpvridinc Group to a 2-Aminoethvlpvridine 

Grou p 

|00 190| 4-Vinyl pyridine ( 1 .6 ml /, 1 5 mmol) is dissolved in acetic acid ( 1 2.5 mmol; 
0.72 mL) and istipropylaminc (12.5 mmol: 1 .06 mL). Tlie reaction mixture is refluxed for 
6 h. Tl)c solvent is cvap*>rated under reduced pressure. To the resulting solid is added 
r.lOAc as well as saturated NallCOu llie organic layer is isolated, dried over MgSOa. 
Tlie solvent is remo\ ed under reduced pressure, llie desired material is isolated as a foam. 

I00I91I II* NMR (CnClj) = (m, 211): 7.05 (m, 21 1); 2.75 (ai. 211): 2.65 (m, 

311); 0.99 (d, 6M). 

1001921 C*' NMR (CDCI3) 149.S7; 149.54: 149.09; 123.93; 4S.19; 47.20; 35.56; 

22.43. 

1001931 MS (APl-ES) = 165 (M-^H). 

|00I94| I he processes set forth in General Procedure I below are illustrated in the 

following reaction scheme: 
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TEA^OMF 

1061 



EDCI 
HOBT 
TEA 
DMF 




General PROCEPLfRE I 

General Procedure for Fomiing a Heteroarvl Substitutio n a Phenyl Group 
[00195] (D)-N-t-butoxycarbonyl-p-iodophenylalanine can be prepared by Boc 

protecting, the commercially available p-iodophenylalanine (Aldrich). Tliis compound can 
then be aniidatcd by reaction with pyrrolidine using conventional coupling procedures to 
provide for l-{R).(lHt-butoxycarlK>nyl-amino)-l- (pyrrolidin-l-ylcarbonyl)-2-(4- 
iodophcnyl)|cthanc and this amimi acid derivative is stmiclimes referred to herein as 
compound 1061. 

100196] Removal of the Boc protecting group and coupling with a 3-[3'(R,S)-2-Pg- 

4-o\o-2,5-benzodia7epin-3-yl]acctic acid compound (Pg is a conventional protecting group 
which is orthogonally removed relative to the Boc protecting group), in a manner similar to 
that described herein aflords the 3-[3-(K,S)-2-Pg- 4-oxo-2,5-lK:nzodia7epin-3-ylJ-N-{R)-(l- 
pyrroUdin- 1 -ylcarbonyl-2-(4- iodopheny l)eth- 1 -yl)acetamide compound. 
[001971 lliis compound (0.34 mmol) is dissolved in dry DME (6 mL) under 

nitrogen. To this is added Pd{OAc)2 (0.1 cq.), P(0-tolyl)3 (0.1 eq.), 2M Na^COj (1.7 niL) 
and l-(t-butoxycarlH)nyl)pyrrole-2-boronic acid (2 eq.) (iTonticr Scientific). The reaction 
mixture is stirred overnight at SO^^C. The solvent is removed under vacuum and litOAc (20 
niL) is added, llie organic layer is washed with H2O ( 1 0 niL, 2X), brine (10 mL, 1 X) and 
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dried over Na:S04. Upon filtration, the solvent is removed under vacuum and the desired 
product can be purified on column chromatography (silica gel). 

(001981 The Pg protecting group can be removed using conventional methods and 
then Uie free amine is converted to contain the Q substituent as defined above. Since Pg is 
orthogonally removed relative to the Boc protecting group, its removal will result in 
retention of tlie Boc group. An example of a Pg group which is differentially removed (i.e., 
orthogonal) to the Boc protecting group is a CBZ protecting group. 

[00199J Optionally and subsequently, the Boc protecting group on tlie pyrrolyl group 

can be removed in the manner described above. 

[00200] The processes set forth in General Procedure J below are illustrated in the 

following reaction scheme: 
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C^ENLRAL PROCKDIIRK J 

Ge neral Procedure for Formiim a 2- or 4- Pyridvl Siibstitucnt on a Plicnvl Grou p 
[Fxcmpliricd hv the Preparation of l-|(R)>l-Pyrrolidin-l-vlcarbonvl- l-;uiiino-2"f4-f2 -> or 4- 

pyridyDphcnvllethane) 

100201 1 l-(R)-[l-(t-bulo\ycart>onylaniino)-l-(pyrrolidin-l-ylcarbonyl)-2-(4- 

iodophenyl)] ethane (compounJ 1061 ) (300 mg, 0.68 mmol), is added to a SO mL round- 

bottom flask with Cul (8% mol) in dry DMF (10 mL). The resulting solution is Hushed 

under nitrogen for 2-3 min. Pd:dba3 (2% mol) (Aldrich) and AsPhj (16% mol) (Aldrich) 

are weighed together in a small vial to which 1 ml, of DMF is added. Iliis solution is 

added to the reaction mixture and it is flushed under nitrogen for an additional 2-3 minutes. 

An oil bath is heated to 60'^C and the reaction mixture is immersed into it and allowed to 
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thermally equilibrate. Tlie commercially available pyridyl stannane ( 1 . 1 5 eq.) (Frontier) is 
then weighed out into a small vial to which 1 niL of DMF is added and this solution is then 
added to Uie previous reaction mixture and heated at 60**C for 6 hours. The solvent is 
removed under vacuum, llie crude residue is dissolved in EtOAc (30 mL). The organic 
layer is washed with brine (10 mL, 2X), and dried over MgS04. Upon filtration and 
evaporation of the solvent under reduced pressure, the crude material is purified on column 
chromatography (silica gel), eluted with EtOAc-Hexanes 3:2 to afford l-[(R)-l-(pyrrolidin- 
1- ylcarbonyl)-l-(t-butoxycarbonylamino)-2-(4-(2-or4-pyridyl)phcnyl]ethane in good 
yield. 

100202) Subsequent removal of the Boc protecting group witih HCl/methanol in the 

manner described above provides for the title compound as the HCl salt. 

GENERAL Procedure K 

General Procedure for Forming a 2- Pvrimidinyl Substituent on a Phenyl Group 
[Exemplified by the Preparation of l~[fRVl -Pvrrolidin-l-vlcarbonvl-l-amin o-2- (4-(2- 

pvrimidinvnphenvnethanel 
[002031 1 -(R)-[ I -(t-butoxycarbonylamino)- 1 -(pyrrolidin- 1 -ylcarbonyl)-2-(4- 

iodophcnyl)] ethane (compound 1061 )( 100 mg, 0.22 mmol), is dissolved in dry MeOFI 
(5 niL) to which is added KOAc ( 1 .5 eq.) and bis-pinnacolato diboron (1.1 eq.) (Aldrich) 
and the mixture is flushed under nitrogen for 5 minutes. The catalyst, PdCb(dppO 
(0.03 eq.) (Aldrich). is then added and the reaction is heated at 60°C overnight. Tlie 
reaction mixture is llltered tlirough ( elite and condensed under \acuum. Ilie residue is 
then treated with bromopyrimidine (3 eq.) (Aldrich), Na:C03 (5 eq., 0.55 mL) and 
PdCI:(dppO (0.03 cq.) in DMF (1 mL) and is stirred at SO^C overnight. The solvent is 
removed under vacuum. Tlie cmde residue is purified on column chromatography (silica 
gel), eluted with LlOAc-Hexancs, 3:2 to afford 1 -[(R)-l -pyrrolidin- 1-ylcarbonyl-l -(t- 
butoxycarbonylamino)-2-(4-(2-pyrimidinyl)phenyljethane in good yield. 

|00204] Subsequent removal of the Boc protecting group with HCl/methanol in tlie 

manner described above provides for the title compound as the HCl salt. 

|0020S| The processes set forth in General Procedure L below are illustrated in the 

following reaction scheme: 
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General Procedure i. 

General Procedure for the PrepamH on of L2.3.6^Tctrahvdro-N- ( Alkvnnvridine derivatives 
[00206] Boc protected 2-aminoethylpyridine (or the N-metliyl analog thereof) (1 20 

mg, 0.18 mmol), is dissolved in MeOH/CH2Cl2 (2:1) to make a 2.5 M solution. To this is 
added Mel (4 eq.) and the mixture is heated in a sealed tube for 3.5 h. The solvent is 
removed under vacuum and the resulting crude mixture can be used directly without 
purification and/or isolation. 

General Procedure M 

General Procedure for the Reduction/I Ivdroucnation ofa Pvridium Salt 
|00207| 1 he methyl pyridinium iodide salt produced above, (60 mg, 0.083 mmol), is 

dissolved in dr> McOH (4 mL) and the resulting mixture ctwied to O^C. Hxccss NaHI14 
was added and the mixture is allowed to stir for 30 min. Tlie .solvent is then renKncd under 
vacuum and uatcr (5-10 niL) is added to the cnide prinJucl and sonicated for 10 min. Upon 
filtration, the sohcnt is evaporated to pnnide for Boc protected 2-aminoethyl-I,2,5,t>- 
lctrahydri>- pyridine in good yields. 

|O02O8| If desired, the remaining unsaturated bond in the Uoc protected 2- 

aminoethyl-l,2,5,6-tetrahydropyridine can In? hydrogenated with hydrogen/TtOjmaintained 
at about 35 psi. 

|00209| Tlie B(K' protecting group of the saturated or unsaturated compound can then 

be removed by conventional methods (c.^'., llCI/melhanol). 

|002 101 The processes set Ibrth in General Procedure N below are illustrated in the 

following reaction scheme: 
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General Procedure N 



General Procedure for Preparing N-(Dvrid-2-vl )piperidine Compounds 
[Exem plified bv the Preparation of 2-ri-fpvrid-2-vnp iperidin-4-vn ethyiaminel 

Ste p A: Synthesis of N-t-butoxvcarbonvl 2-fpvrid-2-vn cthvlamine 
[002 1 1 1 4-Aniinoethylpyridine (5.0 g, 40 mmol) and di-t-but>'l dicarbonate (8.9 g, 40 

nimol) arc dissolved in C1I:C1: (50 mL) and llic resulting solution is stirred at rt for 
ovcniiglu. Sol\ cnl is rcnio\ cd under reduced pressure to aflord N-t- butt^xycarb<jn\ 1 2- 
(pyrid-2-yh elhylamine as a reddish liquid (*>.l g, 100%). 

|0«2I2| Tlic pnKluct from step A is mixed with PlO: «>40 mg) in llOAc (30 ml.) 

and hydrogcnalion is carried iuil at 58 psi on a Parr apparatus overnight. Catalyst is 
removed and solvent is evaporated under reduced pressure to gi\ c N- t-butoxycariwnyl 2- 
^piperidin-2-yl) ethylamine as a black liquid. 

Step C: Synthesis of N-t-butoxvcarlx>nvl 2-[ 1 -(pvridO-vnpinertdin-4>vl Icthyla mjnc 
[002 13] I o a solution of N-t-butoxycarbonyl 2-(pipcridin.2-yl) ethylamine (8. 1 g) 

and DIFA (14.1 mL) in CMjCN (29 mL) is added 2-nuoropyridine (3.5 mL) and the 
resulting mixture is heated in a scaled-lube at lOOoC for three days. Solvent is removed and 
the crude product is purified via.column chromatography (20"/i ElOAc/liexane) to afford 
3.9 g of N-l-butoxycarbonyl 2- [l-(pyrid-2-yl)pipcridin-4-ylJethylamine. 
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100214] *H NMR (CDCI3) 5 = 8.16 (dd, J=1.8, 5.0 Hz, IH), 7.44-7.38 (m, IH), 6.61 

(d, J=8.7 IIz, 1 II). 6.53 (dd, J=5.0, 7.2, IH), 4.58 (bs. III), 4.23 (d, J=12.6 Hz, 2H), 3.15 (q, 
J=6,6 Hz, 2H), 2.76 (dt, J=2.7, 12.6 Hz, 2H), 1.75 (d, J=12.6 Hz, 2H), 1.55-1.35 (m, 1 IH), 
1.28.1.15 (m, 3H); 

[00215] MS: m/z (E1+) 306 (M-H-H); 

[00216] HPLC (CIljCN-HzO-O.P/oTFA) (short column) Rt=2.27 min 

Step D: Synthesis of 2-f 1 -( pvrid-2-vnpiperidin-4-vl]cth vlamine 
[00217] To a solution of N-t-butoxycarbonyl 2-[ 1 -'(pyrid-2-yl)piperidin-4- 

yljethylamine (3.9 g) in EtOAc (15 mL) was bubbled HCI (g) for 15 min. Tlie suspension 
was then stirred under positive pressure (N2) for 30 min. Solvent was removed under 
vacuum to afford the 2-[l-(pyrid-2-yI)piperidin«4- yl]ethylamine (pure) as the 
hydrochloride salt (white solid) (3.4 g, 98%). 

[00218] The processes set fortli in General Procedure O below are illustrated in the 

following reaction scheme: 




CKCt 

HCI 
ElOAc 
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Cenkral Procedure O 

General Procedure for the Preparation of Carbamovloxv Substituted Phcnylethyl Amine 

Compounds 

( lixcmplincd by the Preparation of 2-f4 (N ,N-dimethvlaniinocarhonvloxv)phenvl ] 

cthvlaminc] 

Ste p A: Syntlicsis of N-t-butoxvcarbonyloxv 2>(4''hydroxvphenvl) ethvlamine 
(002191 Tlic amine group of 2-(4-hydroxyphenyl) cthylaminc can be protected with a 

Boc protecting group in the manner described above to provide for N-t- butoxycarbonyloxy 
2-(4-hydroxyphenyl) ethylaminc. 

Step B: Synthesis of N-t-butoxvcarbonvloxv 2-[4-fN .N- 
diniethvlaminocarbonvloxv)phenvl1 ethvlamine 
[00220] N-t-butoxycarbonyloxy 2-(4-hydroxyphenyl) ethylaminc (2.53 g, 10.7 

mmol), EtjN (2.96 mL, 2 eq.), a catalytic amount of DMAP (131 mg) and 

dimethylcarbamyl chloride (2.0 mL, 2 eq.) are mixed in CH2CI2 at 0°C. The resulting 

mixture is stirred overnight. EtOAc is added to dilute the reaction mixture and then is 

washed with IN HCl, sat. Na2C03 and brine. Solvent is removed under reduced pressure to 

give pure t-butoxycarbonylo.\y 2-[4-(N ,N - dimcthylaminocarbonyloxy)phenyl] 

cthylamine as a colorless solid. 

Step C: Synthesis of 2-[4-(N .N -dimelhylaminocarhonvloxv) p hcnvl) cthvlaminc 
(00221 1 llic Bix- protecting group on the l-ButoxycarbtMiyloxy 2-f4-(N .N - 

dimclhylaniimK:arl>onylo\y)phcnyl] ethylaminc is removed in a manner described above li» 

provide (or the title compound as a while stilid. and this compinuul is used "as is" in the 

next step. 

|00222| The processes set forth in (Jcneral Procedure P below are illustrated in the 

following reaction scheme: 
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General Procedijrf. p 

General Procedure for Converting 2-[ 4 -(N.N-dimethvlaminophenvnethanol to ?.-f4-fN .N - 

dimethvl aminophenvll ethvlamine 

Step A: Synthesis of ?--r2-r4-N.N-d miethvlaniinnphenvn-etlwll-isoindole- 1 .^-dione 
[002231 2-[4-(N,N-dimethylaminophenyl] ethanol (2.05 g, 17.4 mniol), phthalimide 

(2.19 g, 14.9 nimol) and PPhj (3.93 g, 14.9 mmol) (Aldrich) are mixed in 100 mL of THF 
maintained at 0°C. Tlie mixture is then treated with DIAD (2.68 mL) (Aldrich) which was 
added dropwise. After stirring overnight, the solvent is removed under reduced pressure to 
give a pale yellow solid. The solid is trihiratcd with EtOAc three times. Tlie combined 
HlOAc layers arc treated with gaseous HCI to precipitate the product, and the desired 
product is isolated through filtration. 

SjciLH: Synthesis of 2-l4-<N .N -thm cthvl.imin ophenvlj eihvlaminc 
I00224I 2.|2.(4-N.N-dimcthylaminoplKnyl)-i:thyI J-isoindoIc- 1 .3-dionc (606 nig. 

I .S4 mmol) and hydrazine hydrate (30%, 0.64 niL) in ethanol is heated at 65%' for 5 h. 
Tlie precipitate is removed via filtration. Tlie filtrate is concentrated lo give the title 
compound as a while solid. Tliis produci is used in the next step without further 
purification. 

100225) The processes set forth in General Procedure Q below are illustrated in the 

following reaction scheme: 
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GENERAL PROCEDURE O 

General Procedure for Preparing 2-[n"Pviimidin-2-vnpiperidin-4-vl]"ethvlamine 

Step A: Synthesis of N-t-butoxvcarbonvloxv 2-f l-fpvrimidin-2-vDpiperidin^4■vlV 
ethvlamine 

[002261 N-t-butoxycarbonyloxy-2-(pipcridin-4-yl)-ethylamine (as described above), 

DIEA (0.75 mL) and 2-bromopyriniidine (204 mg) (Aldrich) in acetonitrile (5 mL) are 
heated under reflux overnight. Tlie solvent is removed under reduced pressure and the 
black liquid is subjected to a column chromatography, cluted with I : I ElOAc/licxancs, to 
give pure N-t-butoxy-carbonyUv\y-2-|l-(pyrimidin-2-yl)piperidin-4-yl]-clhylamine as a 
pale yellow oil. 

1002271 '11 NMK (riX hM^ - N.2I (d, J= 5.1 llz, 211), 6.36 (u J-5.II17, III), 4,M (d, 

J-I3.S II/, 2llL3.14.3.07(m,2IlK2.76(di, J-2.7, 13.2 Hz. Ill), 1 .69 (d, J- 1 3.S lU 111), 
1.57-1.30 (m, mi). 1.20-1.03 on, 311); 

IO022H! MS: (Elf) 307 (Nmil); 

|00229| IIPLC (CIIiCN-II2O-0.l'?01 FA) (short column) Rt-2.63 min. 

Step U: Synthesis of 2'[( I 'pvrimidin-2-vl)piperidin-4-vl )-ethvlamin e 
|00230I The Boc protecting group on N-t-butoxy-cari>onyloxy 2-[ 1 -(pyrimidin-2- 

>'l)piperidin-4-yl]-cthylamine is removed as described above to alTord the title compound. 

|0023i I The processes set forth in General Procedure R below are illustrated in the 

following reaction scheme: 
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G eneral Procedure R 

General Procedure for Preparing N-(Pvrid-4-vnpincridinc Compounds 

Step A: Synthesis of N-t-butoxycarbonvloxv 2-[ 1 -( pyrid-4-vnpiperidin-4-vl]-elhvlaminc 
[002321 N-t-butoxycarbonyloxy 2-(piperidin-4-yl)-ethylamme (prepared as above) 

(14.4 g, 50 mmol), 4-chloropyridine HCI (1.0 eq., 8.0 g), TEA (2.2 eq.) are mixed in 
ethanol, and maintained under reflux overnight. The desired compound, N-t- 
butoxycarbonyloxy 2-[l-(pyrid-4-yl)piperidin-4-yl]-ethylamine, is isolated by column 
chromatography, (silica gel) eluted with EtOAc and carried to the next step. 

Step B: Synthesis of 2-[l-(pvrid"4~yl)piperidin-4"Vl1-etliy1aminc 
[00233] The Boc protecting group on N4-butoxycarbonyloxy 2-[ 1 -(pyrid-4- 

yI)piperidin-4-yl]-ethylaniinc is then removed using procedures described above to provide 
the title compound. 

100234 1 llic process set forth in General Procedure S below is illustrated in the 

following reaction scheme: 

* RCcok:. _ X X 

H 

Ge neral PROCEm'RE S 
I00235I To a solution of the starting aniline (lOOmg; 0.19 mmol) in dr>' pyridine (5 

mL), is added acetic anhydride (20 L). Tlie mixture is stirred at rt overnight. Water (3 
mL) is added to the mixture and the product was precipitated from the solution. 

|00236| The following Examples illustrate the sjiithesis of certain intermediates and 

compounds of Formula 1 of this invention. 
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Example 1 

Preparation of 343-fll,S)-(4-chloro>2,5-dimcthvlbenzcnes»lfonvl)-4-oxo-2,5-bcnzod i- 
azcpin>3-vl)-N-[2-r p \Tidin-4-vnethvl] acetamide (]) 




Ste p a): Preparation of 2-(2'nitToben2:vlamino\succinic acid dimethyl ester 

H 




I00237J A mLxture of D-aspartic acid dimethyl ester hydrochloride (4.2 g, 21 .25 

mmol) and sodium acetate (1.46 g, 17.85 mmol) was stirred in 25 mL of warm ethanol for 
10 min. 2-NitrobcnzaIdehyde (1 .35 g, 8.936 mmol) was added and stirring was continued 
at room temperature for 1.5 h. Sodium cyanoborohydride (333.88 mg, 5.31 mmol) was 
added in portions over 5 min. and stirring at room temperature continued overnight. Tlie 
reaction mixture was concentrated /// vacuo, the residue was diluted with ethyl acetate and 
washed with saturated aqueous sodium bicarbonate and sodium chloride solutions. Tlie 
organic layer was dried (Na^SO^) and concentrated to give 2.62 g of the title compinind as 
a light briuvn oil. 

10023X1 MS(i:S> m^e 297.1 (MrHjf 

Step b): Pre paralion of 2'(2-ami no bcnzvlaniino)succinic acid dimethyl ester 

H 




|00239| A mixture of 2-(2-nitrobenzylamino)succinic acid dimethyl ester [from a) 

above) (7.6 g, 25.65 mmol) and platinum oxide (349.51 mg, 1.54 mmol) was shaken in 
methanol on a Parr hydrogenation apparatus under 50 psi of hydrogen gas. After 12 h the 
mixture was filtered and concentrated to give 6.6 g of the title compound as a light brown 
oil. 

100240] MS(ES) m/e 267. 1 (M+l 1 1+ 

-65- 




Step cV Preparation of f3-fR,S)-4-oxo-2,5-bcn2odiazcpin-3-vnacetic acid methvl ester 

-NH 

.OCH3 

[00241] A 2.0 M solution trimethyl aluminum in toluene (20.5 mL, 1.10 mmol) was 

added dropwise to a solution of 2-(2-aminobenzylamino)succinic acid dimethyl ester from 
b) above (3.12 g, 1 1.72 mmol) in 50 mL of toluene maintained at 0°C. The solution was 
allowed to warm to room temperature and stirred for 1 .5 h. The reaction was cooled to 0"C 
and quenched with the dropwise addition of methanol. The resulting mixture was allowed 
to stir at room temperature for 1 h then diluted with an equal volume of ethyl acetate and 
treated with saturated aqueous sodium bicarbonate. The resulting slurry was filtered and the 
organic layer was separated. The aqueous layer was extracted with 3:1 
chloroform/isopropanol solution and the organic layers were combined, dried (Na2S04), 
and concentrated to give 2.13 g of the title compound as a yellow solid. 

[00242] MS(ES) m/e 235. 1 [M+H]+ 

Step d): Preparation of [3>(R,S)-2-(t-butoxvcarbonvl)-4-oxo>2,5-benzodiazepin"3>vl]acetic 

acid methvl ester 

[00243] A solution of Preparation of (3-(R,SM-oxo-2,5-bcn/.odia7.cpin-3- yljacclic 

acid methyl csicr from c) above (2.13 g. 9,0*) mmol), di-lcrt-butyl dicarlxmalc (2.4S g, 
1 1 .37 ninu)l). and trictliy laminc ( I ,S4 g, 2.53 mL, 18.18 mmol) in 50 niL of 
dicliloromcthanc \\ as stirred ovemighl at room temperature. SaUirated aqueous sodium 
bicarbonate and catalytic DMAP was added and the mixture stirred for 1 h. The layers were 
separated and the organic phase was washed with saturated aqueous sodium chloride 
solution, dried (NajSO.4) and concentrated in vacuo. 'Hie solid residue was triturated with a 
solution of hcxane in ethyl acetate to give llie title compound (1.93 g) as a white powder. 

[00244] MS(liS) m/e 335. 1 [M+H]+ 
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Stop cV. Preparation of p-(R,SV2-(t4nitoxvcarbonvn^>oxo-2 .S-benzodiazcpin-3-vllacetic 

acid 

100245) [3-(R,S)-2-(l-buloxycarbonyl)-4-oxo-2,5-benzodiazepinT3-yl]acetic acid 

mctliyl ester from d) above (1 .0 g, 2.99 mmol) was dissolved in 60 niL of 3:2: 1 
THF/methanol/water and cooled to 0**C. A solution of lithium hydroxide (219 mg, 5.23 
mmol) dissolved in a minimum of water was added and the resulting solution was stirred at 
O^'C for 2.5 h. The reaction mixture was concentrated in vacuo and diluted with ethyl 
acetate and acidified with 10% aqueous sodium bisulfate solution. The layers were 
separated and the organic layer washed with saturated sodium chloride solution then dried 
(Na2S04) and concentrated in vacuo to give the title compound (1 g) as a white solid. 

[00246] MS(ES) m/e 343 .0 [M+Na]+ 

Ste p ft: Preparation of 343-(R,SVr4-chloro-2.5-dimethvl-benzenesulfonvlV4-oxo-2,5- 
benzodiazcpin-3-vl>N-r2-' pvridin-4-vnethvn acetamidc 




|00247| [3-(R,S)-2-(t-butoxycarbonylM-oxo-2,5-benzodiazepin-3-yl]acctic acid 

from c) alnnc (2 g. 6.24 mmol), was added to a solution of 2-pyridin-4-yl- cthylaminc (953 
mg, 7.S mmol) and tricthyl amine ( 1 ,9 mg, 2.61 L. 1 8.73 mmol) in 7 mL of DMF. Tlic 
resulting solution was treated with diphcnylphosp»ryl azidc (2.23 mg, 1.75 mL, 8.12 
nmio!) and stirred at rcmm temperature overnight. Tlic reaction was concentrated in vai tto 
and treated with a small amimnt of saturated aqueous sodium bicarbonate Si>lulion. After 1 
h a solid precipitated and was filtered, washed with water and air dried to give the title 
compound (2.(»9 mg). 

100248} MS(l:S) m'e 425.2 INHNa|+ 
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Step cl: Preparation of 3-[3-fR.S>-(4-chloro-2,5-dimethvlbenzenc-su1fonvl>-4-oxo-2,5' 
lien7.odiazcpin-3-vn"N"r2-fpvridin-4- vUethvl) acetamidc 




1002491 3-[3-(R,SH4-chloro-2,5-dimethyl-benzenesulfonyl)-4-oxo-2,5- 
benzodiazepin-3-yl]-N-[2-(pyridin-4-yl)ethyI] acetamide from f) above was dissolved in 
formic acid and heated to 40^*0 for 2 h. The reaction was concentrated and the residue was 
dissolved in a 3:1 mixture of chloroform and isopropanol. The organic phase was 
neutralized with saturated aqueous sodium bicarbonate, then dried (Na2S04) and 
concentrated to give a viscous oil (340 mg). Tlie oil was dissolved in pyridine, cooled to 
O^C and treated with 4- chloro-2,5-dimethyl-benzenesulfonyl chloride (687 mg, 2.88 
mmol). Tlie solution was allowed to warm to room temperature and stirred overnight The 
reaction was quenched with the addition of catalytic DMAP and saturated aqueous sodium 
bicarbonate then concentrated /// vacuo. The residue was taken up in a mixture of 3:1 
chloroform and isopropanol and washed with saturated aqueous sodium bicarbonate and 
saturated aqueous sodium chloride solutions then dried (Na^SO^) and concentrated to give a 
brown residue. Column chromatography (methanol in dichloromethane) afforded the title 
compound as a pure tan solid (218 mg). 

|00250| 'll NMR (C D3OI)) 5 - 8.44 (d. J = 4.5. 211), 7.63 (s. III)- 7.33 (d, J - 5. 1, 

211), 7.20-7.14 (nv2H), 7.0S(d, J = 6.3, 111), 7.00-6.94 (m, HI), 6.S7 (d, J = 7.8, III), 5.10 
(t, J = 6.6, IH), 4.67 (d, J = 16.2, IH), 4.52 (d, J = 16.2, 111), 3.40 (t, J = 6.9, 2H), 2.84 (I, J 
= 7.2. 211), 2.73-2.70 (m, 211), 2.42 (s. 3H), 2.28 (s, 311) 

100251) MS(IIS) m/c 527.1 [M^HJ^ 



H o O IL^N 
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Example 2 

Pre paration of 2-chIoro-(4-chloro-2,S-dimetlwlphcnvnacetophenone 



CI 



CI 

[002521 A mixture of 2-chloro-l ,4-dimcthyl-benzene (5 g, 35.56 mmol) and 

chloroacctylchloride (4.0 g, 35.6 mmol) was cooled to O'^C and treated with aluminum 
chloride (4.74 g, 35.6 mmol) in small portions. The reaction slurry was diluted with 
dichloromethanc and allowed to warm to room temperature. After 30 min the reaction was 
poured onto a mixture of ice and 10 mL of concentrated aqueous hydrochloric acid 
solution. The mixture was extracted with ethyl acetate and the organic layers were 
combined and washed witii saturated aqueous sodium bicarbonate solution. The organic 
layer was separated, dried (NaiSOA) and concentrated to give approximately 7 g of pure 
product as a white powder. 

[002531 MS(ES) m/e 2 1 7. 1 [M+1 1]+ 

Example 3 

Preparatio n of (2>amino-l -cvclopropyM-pyridin-t-vUcthvl 

H2N /V 



b 



100254} A niixlure of pyridin-4-yl-acclonitri!c ( 1 .2 g, 7.76 nmiol). iK-nzyl- 

iricthylammonium bromide (63 mg, 0.23 mmol). and l-bromo-2-chloro-clhanc (16.7 g. 
1 1(1.4 mmoU at 50' C was treated with the dnipwi.sc addition of 50% aqueous sodium 
hydroxide over 1 5 niinules. Stirring continued at 50"C for 2h then al room temperature tor 
an additional 2h. Tlic reaction mixture was diluted with water and extracted several times 
with dichlorometliane. The organic layers were combined, washed with water then 
separated, dried (NazSOa) and concentrated to give 1 .2 g of pure product as a red brown 
solid. The solid was dissolved in 20 niL of 2N ammonium in methanol and treated with a 
catalytic amount of Raney-Nickel in water. The resulting mixture was shaken overnight 
under 50 psi of hydrogen. Tlie mixture was filtered and concentrated to give 740 mg of a 
light tan oil. 
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Exaniplc 4 

Preparation of 3-r3-fR,S)-(4-chloro-.2 ,5-dimcthvlben2enesulfonvlM-oxo-2 5.hpnyr>Ji. 
a7.epin-3-vlVN-r2>( 1 ,2,S.6-tetrah v dm.N-methvlDvridin-4-vncth-] --vnacetairiide ( 2) 

CI. 



N 




H OO 




N 

\ 



[00256] The compound made in Example 1 was dissolved in DMF (186 mg, 0.3 
mmol) and treated with methyl iodide (430.9 mg, 189 ^iL, 3.04 mmol). The reaction was 
stirred at room temperature overnight, then concentrated in vacuo. The residue was taken 
up in methanol and treated with sodium borohydride (35 mg, 0.9 mmol) in portions and 
stirred for 1 h at room temperature. The mixture was concentrated and the residue was 
triturated with a solution of hexane and ethyl acetate to give 70 mg of pure product. 

1002571 'HNMR6(CD30D)7.65(s, 1 H), 7.22-7.1 1 (m, 311), 6.99 (1. J = 7.3, HI), 

6.90 (d.J==7.8, III), 5.44 (s, IH). 5.06 (t, J = 6.7, HI). 4.74 (d,J= 15.3, 1H),4..58 (d.J = 
15.3, 111), 3.20 (di, Jd = 2.4, Jt = 7.0, 2H), 2.94 (s, 2H), 2.70 (d. J = 7.2, 211), 2.59 (I, J = 
5.5. 211), 2.44 (s. 311). 2..14 (s, 311), 2.29 (s, .^11), 2.14 (t, J = 6.3, 411) 

I0025KJ MS(liS) ni/e 545.4 |.\1+H |+ 

example 5 

ProDanLtignof343-(R..SH4-chloro-2. 5Hlimethvll>en7 encsulfonvl )-2-oxo-2.54>cnx<i.li- 
azepin-3-vll-N-12-(N-nietlivlpip.'ri.<m ^.vlk'th-l -vll acctamidc ( 3) 
CI. 





H OO ^-v 

Q 
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(002591 Tic compound made in Example 4 was dissolved in methanol and shaken in 
a Parr apparatus with platinum oxide (62 mg, 0.27 mmol) under 50 psi of hydrogen gas for 
12 h. Tlie mixture was (iltcrcd and concentrated and the residue was purified by 
preparative HPLC to give the title compound (19,2 mg) as a pure soh'd. 

I00260I 'H NMR (CD3OD) 5 = 7.55 (s, IH), 7.18-7,1 1 (m, 3H), 7.00-6.95 (m, IH). 

6.80 (d, J - 8.1, IH), 5.24-5.19 (m. Hi), 4.74 (d, J = 15.3, IH), 4.60 (d, J = 15.3, IH), 3.50- 
3.46 (m. III), 3.21-3.13 (m, IH), 3.02 (t, J = 13,0, 2H), 2.87-2.70 (m, 2H), 2.83 (s, 3H), 
2.43 (s, 311), 2.23 (s, 311), 2.15-2.01 (m, 2H), 1.77-1.69 (m. 111), 1.51-1.34 (m, 3H) 

100261) MS(ES) m/e 547.4 IM+II]+ 

Example 6 

Preparation of 3-[3>(R.SV(4-chlQro-2,5>dimethvlbenzenesulfonvlV2-oxo-2.5-benzodi- 
azepin-3-vll-N-f2-fN- (pvrid-4-vUpiperidin-4-vneth-l-vl1 acetamide (4) 




|00262| llic title compt>und was prepared (3.1 mg) using the procedures outlined in 

Example 1, substituting 2-(N-(pyrid-4-yl)piperidin-4-yl)eth-I-ylaminc in step (0, as an MCI 
salt. 

1002631 MS(ES) m/e 6 1 1 .2 | M+l l)+ 
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Uxample 7 

Preparation of 3-r3-(R or SW4-chlnm-2.5-dimcthvlben7.cnesulfonvn-4-oxo-2.5- 
bcnzodia7:opin-l-vl]-NI-[-> .fDvridin-4-vnethvll acetnmide (9 nr 10) 




H OO 




(002641 The compound made in Example 1 (f) was dissolved in formic acid and 

heated to 40 C for 2 h. Tlie reaction was concentrated and the residue was dissolved in a 
3:1 mixture of chloroform and isopropanol. The organic phase was neutralized with 
saturated aqueous sodium bicarbonate, then dried (NazSOj) and concentrated to give a 
viscous oil. The oil was dissolved in a minimum amount of DMF and treated with 2-chloro- 
(4-chloro-2,5-dimethylphenyl) acetophenone, prepared according to Example 2 (1 12.51 
mg, 052 mmol), triethylamine (95.35 mg, 131 ^L, 0.94 mmol), and catalytic potassium 
iodide, then heated to 80 C for 1.5 h. The reaction mixture was cooled and concentrated. 
The resulting residue was taken up in a solution of 3:1 chloroform/isopropanol and 
extraclcd with saturated aqueous sodium bicarbonate. The organic phase was dried 
(Na.SO^) and concentrated lo give an orange solid. Flash chromatography gave the title 
coni|Knuid as a yelhnv solid (20 mg). 

1002651 'HNMR((CD3),S0)6= IO.O(s. I H). 8.46-8.43 (m. 1 II), 7.9K (t. J = 5.7. 

lH),7.63(s, IH), 7.39 (s. 111), 7.20-7.14 (m,4H). 7.03-6.92 (m, 211). 4.75 (t.J = 6.9, HI). 
4.66 (d, J = I6.S, HI), 4.51 (d.J= 16.8, III). 3.26-3.13 (m, 411), 2.66-2.52 (m, 6H),2.37(s, 
311), 2.27 (s,3H). 

|00266| MS(ES) ni/c 505. 1 (M+HJ+ 



-72- 



wo 2004/OJ3436 PC '17llS2n03/0323S9 



Rxamnle S 

Pre paration of 343-(R>SVf4-chloro-2.5-dimcihvlbenzcnesulfo nvlV2>oxo-2,5-^^^ 
azcpin-3-vl]-N44-(pvridiiv2'Vnpipcra7.in-l -vll acotamidc (6) 

CI 




H N-^ 

[002671 The title compound was prepared (400.0 mg) using the procedures described 
in Example 1, substituting l-pyridin-2-ylpiperazine in step (f). 

100268] *H NMR ((CD3)2SO) 5 = 10.14 (s, IH), 8.13-8.10 (m. 111), 7.66 (s, IH), 

7.58-7.52 (m, IH), 7.39 (s, IH), 7.21-7.17 (m, 2H), 7.04 (d, J = 8.1, IH), 6.96 (t, J = 7.4, 
IH), 6.81 (d, J = 8.4, IH), 6.68-6.64 (m, IH), 4.87-4.81 (ra, 2H), 4.55 (d, J = 16.8, IH), 
2.86 (d, J = 6.6, 1 II), 2.40 (s, 3H), 2.25 (s, 3H) 

I00269I MS(ES) ni/e 569.2 [M+H]+ 

Example 9 

Pre paration or 3-f3-(R.SV(4>chkuo-2.5>dimethvlhcnzenc sulfonvn-2-oxo0.5-benzodU 
azi! pin-3-vl]-N-l4-<pYridin-4-vl)pipcrazin-l -vll acetamide (7) 

CI 




o-s=o 
^^ o o ^ — ' ^ — ' 

1002701 TJic lillc Cdiupoiiiul was prepared (350.0 mg) using the procedures described 

ill r.xaiiipic I. substituling I -pyridiii-4-ylpiperaziiie in stcp(0- 

I0027II 'II NMR ((CDj)iSO) 5 = lO.I (s. IH), 8.26 (d, J = 7.2, IH), 7.64 (s. IH), 

7.37 (s, IH), 7.21-7.14 (m, 311), 7.03-6.93 (m, 2H), 4.8S (I. J = 6.4. IH), 4.82 (d. J = 16.8, 
1H),4.63 (d,J = I6.S, IH). 3.68-3.59 (ni,4H), 3.22-3.04 (m,4H), 2.92-2.89 (ni. III), 2.38 
(s, 3H), 2.25 (s. 3H). 

|00272| MS(ES) m/c 569.2 (MHI|+ 
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Example 10 



Frcparalion of 3-r3- (R,SH4 - chlor o-2.5-diniethvlh.^n7enesulfnnvn-->^xo-2.S-bcn7odi- 
azepin-3-vl |-N-f2-rYclopropvl-2-(Dvridin-4-vlV . <h- 1 -vl] ;.cet.-.mirl^ (R) 




Q 

I00273J The title compound was prepared using the procedures described in 

Example 1, substituting C-(l-pyridin-4-ylcyclopropyl)methylamine in step (f), and was 
ultimately isolated as the TFA salt after preparatory HPLC (70.4 mg). 

I00274J 'H NMR ((CD3)2SO) 6 = 10.0 (s. IH). 8.64 (d. J = 5.1. IH), 8.14 (t, J = 5.4. 

1 H), 7.61-7.58 (m, 3H), 7.38 (s. IH), 7.18-7.13 (m, 2H). 6.98-6.91 (m. 2H), 4.81 (t. J = 6.4. 
HI). 4.67 (d, J = 16.8. IH). 4.49 (d. J = 16.8, IH). 2.62-2.55 (m, 4H). 2.35 (s. 3H), 2.25 (s.' 
311), 1.22 (S.2H). 1.14(8. 2H). 

I00275J MS(ES) m/e 553.5 [M+HJ+ 



Fxampic 1 1 



Preparation 3,U^<,SH2.3mJk 




1002761 The title compound was prepared using the procedures of E.Kample 10. 

substituting 2,3-dichIorobenzcnesulfonyl chloride in step (g) of E.xaniple 1 , and was 
ultimately i.solated as the TFA salt after preparatory IIPLC (109 mg). 

I00277I 'h NMR ((CDjhSO)5= 10.14 (s, IH), 8.69 (d. J = 6, 211). 8.20 (t, J = 5.2, 

111). 7.90-7.81 (m.2H).7.6S(d,J = 6.0,2H),7.45(t. J = 7.8. IH). 7.00 (t. J = 7 S ->H) 
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6.82 (t, J = 7.2, IH), 4.96-4.91 (m, III), 4.76 (d, J = 16.8, IH), 4.59 (d, J = 16.8, IH), 2.79- 
2.59 (m, 211), 1.28-1.18 (m, 6H) 

1002781 MS(ES) m/c 559.0 |M+H]+ 



Example 12 

Preparation of 3-f3-(R,S)-(2,3-dichlorobenzcnesulfonvn-2oxo-2,5-bcn7.odiazcpin-3-vll-N- 
r2-fN- < Pvridm-2-vUpiperidin-4-vncth- 1 -vl]acetaniide 03) 

CI 




H OO ^ 




100279J The title compound was prepared using the procedures described in 

Example 1 1, substituting 2-(N-(pyrid-2-yl)pipcridin-4-yl)eth-l-yIaminc in step (f) of 
Example I, and was ultimately isolated as the TEA salt after preparatory HPf.C (25 mg). 

I00280J 'lINMR (CD.,OI))5= 8.14 (I. J = 5.7. I H). 8.00-7.84 (m, 411). 7.60 (d. J = 

9.3. III). 7.38 (d. J = 9.3, IH). 7.30 (t, J = 9.3. IH), 7.10-7.04 (m. IH). 6.92-<..7l (ni. 411). 
5 46-5.41 (m. 1 H). 4.S0 (d. J - 1 5.9. HI). 4.<;o (d. J - 15.9. 1 H). 4. 14 (d. J = 13.8. IH). 
3.0I-2.S5(m.2H). 2.04- 1. 9<. (m. HI). 1.92-I.S2(m. IH), 1.56-1.49 (m. 2 H), 1.40-1.25 (m. 
211). 

100281 1 M.S( t;.S) ni/c 6 1 6. 1 (M i I1J+ 

E.xampic 13 

Prenanition or3-[3-( R.S)-(4-chloro-2.5-dimclhvlbcnzcnesulfonvl)-2-oxo-2.5-bcn/«it!i- 
a;^i.'pi n-3-vl)-N-[2-<N-o.\opvridin-4-vl)cth-|-vl)acelamidc<5) 
100282] Tlie title compound was prepared using procedures and methods of the 

invention as described above. 

100283} 'h NMR (CI),0D) 5 = 8.24 (d. J = 5.7, 2H). 7.61 (s. H I). 7.45 (d. J = 6.6. 

IH). 7.18-7.13 (m, 2H), 7.07 (d, J = 6.9, IH), 6.95 (I, J = 7.2. 111). 6.86 (d, J = 7.2. HI), 

-75- 



5.1 1 (U J = 6.1, IH), 4.68 (d, J = 16.2, III), 4.53 (d, J = 16.2, IH), 3.44-3.40 (m, 2H), 2.S7 
(U J = 6.1, 2H), 2.71 (t, J = 5.7, 211), 2.40 (s, 3H), 2.26 (s, 3H), 

Example 14 

Preparation of 3-[3-(R,S)-f2.3-dichlorobcnzenesulfonvl)-4*oxo-2,5-benzodiazepin-3-vl | -N 

f2'fpvridin-4-vncthvl1 acetamidc (12) 

100284] The title compound can be prepared using procedures and methods of the 

invention as described above. 

Example 15 

Preparation of 3-r3-fR,SV(4-chloro-2,5-dimethvlphenvlcarbonvlmethvl)-2-oxo-2,5- 
ben2odiazepin-3-vl]-N-[2-pvridin-4-yleth-l -yl]acetamide (14). 

[00285] The title compound was prepared using procedures and methods of the 

invention as described above. 

[00286] *H NMR (CD3OD) 5 = 8.30 (d, J = 4.2, IH), 7.61 (s, IH), 7.35-7.29 (m, 

2H), 7.21-7.07 (ni, 211), 4.00-3.75 (m, 3H), 3.52-3.27 (m, IH), 2.82 (t, J = 7.0, 1 H), 2.73 
(dd, J = 15.9, J = 7.5, IH), 2.47-2.40 (m, IH), 2.42 (s, 3H), 2.34 (s, 3H). 

100287] From the foregoing description, various modifications and changes in the 

composition and metliod will occur to those skilled in tlie art. All such modifications 
coming within the scope of the appended claims are intended to be included therein. 

Biouk;ical Example 

|002SS| 'Ilic potency and efficacy to inhibit the bradykinin Bl receptor was 

dctcnnined for the compounds of this invention in a cell-based fluorescent calcium- 
mobilization assay. The a.ssay measures the ability of test compounds to inhibit BI 
agonist-induced increase of intracellular free"Ca+2 in a native human HI receptor- 
expressing cell line. 

100289] In this example, the following additional abbreviations have the meanings 

set forth below. Abbreviations heretofore defined are as defined previously. Undefined 
abbreviations have there art recognized meanings. 
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BSA 


= bovine serum albumin 


DMSO 


== Dimethylsulfoxide 


FBS 


= fclal bovine serum 


MEM 


- minimum essential medium 


mM 


= millimolar 


ng 


= nanogram 




= microgram 


M 


= molar 


M.M 


= micromolar 



(002901 Specifically, calcium indicator-loaded cells are pre-incubated in the absence 

or presence of different concentrations of test compounds followed by stimulation with 
selective Bl agonist peptide while Ca-dependent fluorescence is monitored. 

100291 1 IMR-90 human lung fibroblast cells (CCL 1 86, American Type Tissue 

Collection - ATTC) are grown in MEM supplemented with 10% FBS as recommended by 
ATCC. Confluent cells are harvested by trypsinization and seeded into black wall/clear 
bottom 96-well plates (Costar W3904) at approximately 1,000 cells/well. The following 
day, cells are treated with 0.35 ng/mL intcrlcukin-lfl in 10% FBS/MEM for 2 hours to up- 
rcgulate Bl receptors. Induced cells arc loaded with fluorescent calcium indicator by 
incubation wilh 2.3 p.M Fluo-4/AM (Molecular Probes) at 37*'C for 1 .5 hrs in the presence 
of an anion transport inhibitor (2.5 mM probenecid in Wo FBS/MEM). E.\tracellular dye is 
rcnu>vcd by washing with as.say bulTcr (2.5 niM probenecid, 0. l?o BSA, 20 ni.\I Ill-IM-S in 
Hank's Balanced Salt Sohttiiui without bicarbonate or phenol red, pll 7.5) and cell plates 
are kept in dark until used. Test compounds are assayed at 7 concentrations in triplicate 
wells. Serial dilutions are made in half log-steps at lOO-limes final concentration in DMSO 
and then diluted in assay buffer. Compound addition plates contain 2.5-times final 
concentrations of test compountis or controls in 2.5% DMSO/assay buffer. Agonist plates 
contain 5-timcs the final concentration of 2.5 nM (3 .\ ECso) Bl agonist peptide des-ArglO- 
kallidin (DAKD, Bachem) in assay buffer. Addition of test compounds to cell plate, 
incubation for 5 min at 35**C, followed by the addition of Bl agonist DAKD is carried out 
in the Fluorometric Imaging Plate Reader (FLIPR, Molecular Devices) while continuously 
monitoring Ca-depcndent fluorescence. Peak height of DAKD-induced fluorescence is 
plotted as function of concentration of lest compounds. IC50 values arc calculated by fitting 
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a 4-parameter logistic function to tlie concentration-response data using non-linear 
regression (Xlfit, IDBS). 

100292] Typical potencies observed for B I receptor agonist peptides are EC50 

approximately 0.8 nM and approximately 100 nM for des-ArglO-kallidin and des-Arg9- 
bradykinin, respectively, while for Bl antagonist peptide des-ArglO, Leu9-kallidin IC50 is 
approximately 1 nM. 

[002931 The compounds prepared above exliibited IC50 values of 0.1 to 10,000 nM in 

this assay. 

{00294] In view of the above, all of these compounds exhibit B 1 antagonistic 

properties and, accordingly, are useful in treating disease conditions mediated at least in 
part by Bl. 

[00295] From the foregoing description, various modifications and changes in the 

above described invention will occur to those skilled in the art. All such modifications 
coming within the scope of the appended claims are intended to be included therein. 
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What is claimed is: 

1 . A compound of Formula I: 




I 

wherein 

Q is -SO2R or -CH2C(0)R; 

W is selected from the group consisting of O, S, and N, wherein: 

when W is O or S, then q is zero; and when W is N, then q is one; 

R is selected from the group consisting of aiyl, substituted aryl, heteroaryl, 
substituted heteroaryl, heterocyclic and substituted heterocyclic; 

r' and R" are independently selected from the group consisting of hydrogen, alkyl, 
substituted alkyl, alkcnyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted 
aryL cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic and 
substituted heterocyclic, or R* and R" together with the nitrogen atom to which tJiey arc 
attached fonn a heleroar\ I, substituted heteroarA'K heterocyclic, or substituted hctenKyclic: 

each is indc|K>ndcntly selected from the group consisting of alkvK substituted 

alkyl. alkcnyl. substituted alkcnyl. alkynyl, substituted alkynyl, amino, substituted amino, 

cycloalkyl, substituted cycloalkyl, alkoxy, substituted alkoxy. arj 1. substituted aryl, 

aryloxy, substituted aryloxy, hcteroaiyl, substituted heteroaryl, lieteroar>'loxy, substituted 

hetcroar>'loxy, heterocyclic, substituted heterocyclic, hcterocyclyloxy, substituted 

heterocyclyloxy, acyl, acyloxy, halogen, niiro, cyano, hydroxy, carlx^xy, -C(0)0R'** 

wherein R'** is alkyl, substituted alkyl, ary I, or substhuted ar> I, and <:(0)NR"r'- wherein 

r" and r'" are independently selected from tlie group consisting of hydrogen, alkyl, 

substituted alkyl, aryl, substituted aryl, cycloalkyl, substituted cycloalkyl, heteroaryl, 

substituted heteroaryl, heterocyclic and substituted heterocyclic, or R" and r'" together 

with the nitrogen atom to which they are joined form a heteroaryl, substituted heteroaryl, 

heterocyclic a substituted heterocyclic group; 
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or two or more of together with the carbon atoms to which tliey are joined form a 
fiiscd ring cycloalkenyl, substituted cycloalkenyl, aryl, substituted aryl, heteroaryl, 
substituted heteroaryl, unsaturated heterocyclic or substituted unsaturated heterocyclic; 

is selected from the group consisting of hydrogen, alkyl, substituted alkyl. 
alkenyh substituted alkenyl, cycloalkyl, substituted cycloalkyl, aiyl, substituted aryl, 
heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic, acyl and acyloxy; 

or together with at least one of and the nitrogen and carbon atoms to which 
they are joined forms a fused ring heteroaryl, substituted heteroaryl, unsaturated 
heterocyclic or substituted unsaturated heterocyclic; 

p is an integer of from 0 to 3; 

or phamiaceutically acceptable salts, tautomer, isomers and prodrugs tliereof. 

2. A compound according to Claim 1 , wherein Q is -SO2R. 

3. A compound according to Claim 2 wherein R is selected from the group 
consisting of phenyl; naphth-l-yl; 5-dimethylamino-naphth-l-yl; 
2-fluorophenyl; 2-chIorophenyl; 2-cyanophenyl; 2-methylphenyl; 2-nitro-phenyl; 2- 
trifluoromethylphenyl; 3-chIorophcnyl; 4-melhylphenyl (tolyl); 2,5-dibromophcnyl; 4- 
bronio-2-clhylplicnyI; 4-bromo-2-trinuoromctIioxy-phcnyl; 2,3-dichlorophcnyl; 2,4- 
dichloroplienyl; 3,4-dichloropheny!; 2,5-dichlorophenyl; 3,5-dichIorophenyI; 2,6- 
dichlorophcnyl; 2-chloro-4-cyano-phcnyI; 2-chloro-4-nuorophcnyl; 3-i:hIoro-2- 
nielhylphcnyl: 2-chloro-6-mcthyIphcnyI; 5-chloriv2-mclho\yphenyl; 2-chloro-4- 
trifluoromclhyl-phcnyl; 2,4-dinuoroplicnyl; 5-nuoro-2-melhylphcnyl; 2,5- 
dimelhi>\yphcnyl; 2-mctho\y-4-methylpIicnyI; 2-niclho\y-5-bromophenyl; 2-mctlioxy-5- 
mcthylphenyl; 2,5-dimclhYlphcnyl; 2-methyl-5-nilrophenyl; 3,5-di(trinuoro- 
mclhyl)i)hcnyl; 44>romo-2,5-dinuoropIicnyI; 2,3,4-trichIorophcnyI; 2,4,5-tricliIorophcnyl; 
2,4,6-trichlorophenyl; 2,4-dichloro-5-mclhylphcnyl; 4-chloro-2,5-dimcthylphcnyl; 2,4,6- 
tri(iA'o)propylphcnyl; 2,4,6-lrimcthyl-phenyl; 2,3,5-trimethyM-chlorophcnyl; 2,3,6- 
trimcthyl-4-methox>Tihenyl; 2,3,4,5,6-pcntamcthy Iphcnyl; 5-chloro- 1 ,3-dimetliylpyrazol-4- 
yl; 2-mclhoxy-carbonyl-lhiophcn-3-yl; 2,3-dimethyliniidazoI-5yl; 2-methyIcarbonylamino- 
4-melhyl-tliiazoI-5-yl; quinolin-8-yI; thiophen-2-yl; l-methyIiniidiazol-4-yI; 3,5- 
dinicthylisoxa5tol-4-yl; and N-morpholino. 
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4. The compound according lo Claim 3 wherein R is selected from Ihe group 
consisting of 4-chloro-2,5-dimcthylphenyI and 23-dichIorophcnyl. 

5. Tlic compound according to Claim 1 wherein W is nitrogen and R' is 
selected from the group consisting of: 

2-[(4-amidino)phenyl]-l-(R)-(pyrroIidin-N-ylcarbonyl)eth-l-yl, 
amino, 

2-[N-(a-aminoacetyl)pipcrid-4-yl]eth- 1 -yl, 

4-aminobcnzy 1, 2-[4-(aminoethyleneamidino)pheny l]eth- 1 -yl, 

2-[N-{l -amino- 1 -methylethyIcarbonyI)piperid-4-yl]eth-I -yl, 

2-(4-aminophenyl)etli-l -yl, 

2-aminothiazol-5-ylmethyl, 

(2-aminopyrid-4-yl)methyl, 

benzyl, 

2-bromoetli-l-yl, 

l-{S)-carboxamide-2-(indol-3-yl)eth-l-yl, 

carboxaniidcmetliyl, 

I -carboxamidc-2-(S)-melhyl-bu(- 1 -yl, 

1 -( S )-ca rba m y o I - 2 •( phc n >' 1 )c Ui - 1 -y I , 

1- (R)-carboxamide-2-(phcnyl)clh-l-yl, 
4-carbo\N bcnzyL 

2- cliloriK'th-l-yl, 
cyanoniclhyl, 

2-(4-cyanophcnyl)cth- 1 -yl, 

2-(4-cyanophcny])- 1 -(R Hp> rroIidin-N-yIcarbony!)clh- 1 -yK 
2-(4-cyanopiicnyl)- 1 -(SHpyrrolidin-N-ylcarbonyl)eth-l -yl, 
cyclohexyl, 
cyclohexylmcthyh 

2-(N-cycIopropy lpiperidin-4-yl)cth- 1 -yl, 

2-(N-cych>propy!piperidin-4-yl)-l-(R).(pyrTolidin-N-ylcarbonyI)eth-l-yK 
1 -(R)- 1 ,3-di(benzy!oxycarbonyl)prop- 1 -yl, 
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1 -(S)-l ,3-dicarboxamideprop-l -yl, 
(2-dimcUiylamino)clh-l -yl, 

2- [4-(N,N-dimclhylamino]phenelhyl, 

3- (dinicthylamino)prop-l -yl, 

1 -(S)-cthoxycarbonyleth- 1 -yl, 

2-ethoxyphenyl, 

ethyl, 

1 -(R)-( 1 -N-ethylamino-carbony l)-4-amino-n-butyl, 

1 -(S)-( 1 -N-ethy lamino-carbonyl)-4-amino-n-butyl, 

1 -(R)-( 1 -N-ethy laminocarbonyl)-5-(t-butoxycarbonylamino)pent-5-yl, 

1 -(S)-( 1 -N-ethylaniinocarbonyl)-5-(t-butoxycarbonylamino)pent-5-yl, 

1 -(R)-( 1 -N-ethy laminocarbonyl)-4-(N -t-butoxycarbony lamino)-n-but-5- yl, 

1-(S)-(1 -N-ethy laTninocarbonyl)-4-(N -t-butoxycarbonylamino)-n-but-5- yl, 

1- (R)-(l-N-ethylaminocarbonyl)-5-guanadino-n-pent-5-yl, 
1 -(S)-(l -N-ethy]aminocarbonyl)-5-guanadino-n-pent-5-yl, 

1 -R,S-( 1 -N-ethylaminocarbonyl)-4-(N -t-butoxycarbonyl)guanadino-n-but- 1 -yl, 
1 -(R)-(l -N-ethylaminocarbonyl)-5-(N -t-butoxycarbonylaniino)-n-pent-5- yl 
1 -(S)-( 1 -N-clhyiaminocarbonyl)-5-(N -t-butoxycarbonylaniino)-n-pcnt-5- yl, 

4- fluorophenethyl, 
hydrogen, 

2- hydro\ ycth- 1 -y 1, 

2-(4-hydroNyphcnyl)-l-(SHmclhoxycarlK>nyl)elh-I-yK 

2-(4-hydroxyphcnyl)-l-(SHisopropoxycarbonyl)cth-l~yl, 

2-(4-hydro\yphcnyl)-l-{RHJT!^tho\ycarbonyI)eth-l-yl, 

2-(N-hydroxypyrid-4-yl)cth-l-yl, 

2-(iniidazol-4-y l)clh- 1 -yl, 

2-f4-{imidazolin-2-yl)phenylJ-l-(R)-(pyn'oIidin-l-ylcarboiiyl)eth-l-yl, 

2-[4-(imidazolin-2-yl)phenyl]eth-l-yl, 

2-(indol-3-yl)elh-l-yl, 

2-(indol-3-yl)-l-(S)-(melhoxycarbonyl)clh-l-yl, 
2-(indol-3-yI)-l-(R)-(niethoxycarbonyl)clli-l-yl, 
iso-propyl, 
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I -(R)-(isopropoxycarbonyI)-2-(phcnyl)eth- 1 -yl, 
mellioxy, 

4-(mcllioxycarbonyl)benzyI, 

1 -(R)-(niclhoxycarbonyl)clh- 1 -yl, 

nielhoxycarbonylmelhyl, 

mcthoxycarbonylphenylmethyl, 

2-niclhoxyeth- 1 -y 1, 

l-(R)-(methoxcarbonyl)-2-(N-methylpiperidin-4-yl)eth-l-yI, 

1- (R)-(mcthoxyca^bonyl)-2-(^^^-Inelhyl-l,2,3,6■•tctrahyd^opyrid-4-yl)cth- 1-yl, 

2- methoxyplicnyl, 

1 -(R)-(niethoxycarbony I)-2-pyrid-4-yl)eth- 1 -yl, 
methyl, 

2-[4-(methylcarbonylainino]phenethyl, 

1 -(R)-(N-mcthy 1-N-etliy lcarbanioyl)-3-(guanadino)prop- 1 -yl, 

2-(4-methylpiperazin-l-yI)elh-l-yl, 

(N-methylpiperidin-2-yl)niethyl, 

2-(N-niethy lpiperidin-2-yl)eth- 1 -yl, 

2-(N-nicthyIpiperidin-3-yI)clh-l-yl, 

2-(N-melIiylpipcridin-4-yI)cth-l-yl, 

2-(N-niclhyIpipcridin-4-yl)-l-(R)-(pyrrolidin-N-ylcarbonyI)eth-l-yL 

2-|(N-mctliyl)pyrrolidin-2-yl)clh-l-yl, 

2-(N-mcthyl-l ,2,5,6-tclrahydropyrid-4 yl)clh-l -yl, 

2- (NMiiclhyl-K2,5/»-lclraliydropyrid-4.yl)-l-(R)-(pyiTolidin-N^vk^^^ 

3- (2-n)clliyllhiazol-5-yl)-pyra7.ol-5-yI, 
2-{N-nion)lu)lino)clh-l-yL 
n-lic\yl, 

4- nilrobcn7)I, 
phcnclhyK 

l-(R)-pbcnylclh-l-yL 
l-(S)-phcnyIeth-l.y!, 
phenyl, 

4-plicnylbul-l-yl, 
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1 -(R)-2-phenylcarboxycth-l -yl, 
1 -(R)-2-plicny 1- 1 -(mcthoxycarbonyl)etli- 1 -y 1, 
1 -(S)-2-phcnyl- 1 -(mellioxy carbonyl)cth-l -yl, 
3-phenyl-n-prop-l -yl, 

2-(phcnyl)- 1 -(S)-(pyrrolidin-N-ylcarbonyl)eth-l-yl, 

2-(piperidin-N-yl)eth-l-yl, 

2-(piperidin-2-yl)etli- 1 -yl, 

2-(piperidin-3-yl)eth-l -yl, 

2-(piperidin-4-y l)eth- 1 -y 1, 

(piperid- 1 -yl)carbonylmethyl, 

pyrazin-2-ylmethyl, 

2-(pyrid-2-yl)eth-l-yl, 

2-(pyrid-3-yl)eth-l-yl, 

2-(pyrid-4-yl-)eth- 1 -yl, 

(pyrid-2-yl)methyl, 

(pyrid-3-yl)methyl, 

(pyrid-4-yl)mcthyl, 

2-[N-(pyrid-4-yl)]piperidin-4-yl, 

2-rN-(pyrid-4-yl)pipcrid-4-yl)]elh- 1 -yl, 

2-rN-(pyrid-2-yl)pipcridin-4-yl]cth-l-y! 

2-(pyrid-4«yl )- 1 -(R)-(pyrrolidin-N-ylcarbony l)clh- 1 -yl, 

l-(R)Hpyn^olidi»»-K-ylcarbonyl)-2-{4-amiJino)phcnyl-clh-l-yl, 

l-(S)-(pynolidin-N-ylcarl>onyl)-2-(4-aniidino)phcnyl-clh-l-yI, 

l-(R)-(pyrri>lidin-N-ylcarbonyl)-5-amino-n-pent-l-yI, 

l-.(S)-(pyn-olidin-N-ylcarbonyl)-3-aniino-n-pcnl-l-yl, 

I-(RV(pyrroIidin-N-'ylcarbonyl)-2-(4-biphcnyl)clh-l-yl, 

I .(S)-(pyrrolidin-N-ylcarbonyl)-2-(4>bipbcnyl)elh- 1 -yU 

1 -{RHpy rrolidin-N-ylcarbonyl-2-(4-iodophcnyl)eth- 1 -yl, 

1 .(SHpyrrolidin-N-ylcarbonyl-2-(4-iodophenyl)clh- 1 -yl, 

l.{R)-(pyiTolidin-N-carbonyl)-4-(l-buloxycarbonylamino)-n-bul-l-yl, 

l-{S)-(pymMidin-N-carbonyl)-4-((-biito\ycarbonylaniino)-n-but-l-yK 

l.(S)-(pyrrolidin-N-ylcarbonyl)-2-[4-(2-imida7x>Un-2-yl)phcnyl]clh^ 
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2-(R)-(pyiTolidin-N-ylcarbonyI-3-phenylprop-2-yl, 

l-(R)-(pyrTolidin-N-yIcarbonyl)-2-[4-(N-mcthylpiperidin-2-yI) 

phcnyl)jclh-l-yl 

1 -(SHpyrrolidin-N-ylcarbonyl)-2-[4-(N-niethylpiperidin-2- yl)phenyl)]cth- 1 -yl 
1 -(R)-(pyiTolidin-N-ylcarbonyI)-2-[N-inethyl- 1 ,2,5,6-telrahydropyridin- 4-yl)-phcn- 
4-yI)]cth-l-yl 

1 -(S)-(pyrrolidin-N-ylcarbonyl)-2-|T^-mcthyl-l ,2,5,6-letrahydropyridin- 4-yl)-phen- 
4-yI)]cth-l-yl 

1 -(R)-(pyrrolidin-N-ylcarbonyl)-2-[4-(piperidin-2-yl)cyclohcxyl)]eth-l - yl, 

l-(S)-(pyrrolidin-N-yIcarbonyl)-2-[4-(piperidin-2-yI)cyclohexyl)]eth-l-yl, 

1 -(R)-(pyrrolidin-N-ylcarbonyl)-2-p^-(phenyl)piperidin-4-yl)]eth-l -yl 

1 -(S)-(pyrrolid in-N-y Icarbony l)-2-[N-(phenyl)piperidin-4-y l)]eth- 1 -y 1 

1 -(R)-(py rrolidin-N-y lcarbonyl)-2-[N-(pyridin-4-yl)piperidin-4-yl)]eth- 1 - y 1 

1 -(S)-(pyiTolidin-N-ylcarbonyI)-2-IN-(pyridm-4-yl)piperidin-4-yl)]eth- 1 - yl 

I -(R)-(pyrrolidin-N-ylcarbonyl)-2-[4-(pyridin-4-yl)phenyl)]eth-l -yl 

1 -(S)-(pyrrolidin-N-ylcarbonyl)-2-[4-(pyridin-4-yl)phenyl)]eth- 1 -yl 

1 -(R)-(pyrroIidin-N-y lcarbonyl)-2-[4-(pyrid-2-y nphenyl]eth- 1 -y U 

1 -(SHpyrTolidin-N-ylcarbonyl)-2-[4-(pyrid-2-yl)phenyl]elh- 1 -yl, 

l-(R)-(pyiTolidin-N-ylcarbonyl)-2-[4-(pyrimidin-2-yl)phcnyIlcth-I-yK 

I -(S)-(pyrrolidin-N-yIcarbonyI)-2-|4-(pyrimidin-2-yl)phcnyl]cth- 1 -yl, 

l-(R)-(pyrrnlidin-N-ylcarbonyI)-2-|4-(N-l-butoxycarlH>nylpyiToI-2- > hplicnyl]cth- 

f.yl 

lHS)-(pyaolidin-N-ylL;irbonyl)-2-j4-(N-l4njloxycarbonylpyrTol-2- yl)phcnyl]clh-l- 
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1 - (S Hl-buloxycaibonyl)-2-(4-hydroxypheny l)elh- 1 -yl, 
3-t-biituxycarlH>nyl- 1 -nicifmxycarbonylprop- 1 -yl, 

2- (N-(l-butoxycari)(>nylnicthyI>pipcrid-4-yl]clh-l-yl, 
2-[ 1 -(l-biiloxycarbonylnielhyl)pipcrid-4-yl)Jclh- 1 -yl, 
1 -(S)-(t-butoxycarbony l)-3-inclhy Iprop- 1 -yL 
l-(R)-(l-buloxycarbonyl)-3-inelhyIprop- 1 -yl, 

1- (R)-(t-buloxycarbony!)-2-{phcnyI)cth-l-yI, 

2- cyclopropy l-2-(pyridin-4-y l)eUi- 1 -yl, and 
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2-(N-t-butoxycarbonylmcthyl)pyridin-4-yl-ethyl. 

6. A compound according to Claim 5 wherein R- is selected from the group 
consisting of hydrogen, methyl, ethyl. »o-propyl, 2-methoxyeth-l-yl, and pyrid-3- 
ylmethyl. 

7. ITic compound according to Claim 1 wherein W is nitrogen and R and R 
are joined, together with the nitrogen atom to which ihey are bound, to form an optionally 
substituted heterocyclic. 

8. The compound according to Claim 7. wherein said optionally substituted 
heterocyclic group is selected from the group consisting of 4-(2-aminoethyl)piperidin-l-yl, 
4-[2-(N-t-butoxycarbonylamino)ethyl]-piperidin-l-yl,l-(pyridin-2-yl)piperazin-4-yl,N- 

morpholino, 2-methylpiperid-N-yl, 2-(S)-caiboxamide-pyrrolidin-N-yl, 2-(R)-hydroxy-5- 
(S)-methoxycarbonylpyrrolidin- N-yl, 2-(R)-methoxycarbonyl-pyrrolidin-N-yl, 2-(S)- 
mcthoxymethylpyrrolidin- 1-yl, 3-(R)-(t-butoxycarbox-amido)pyrrolidin-N-yl, 3- 
carboxamidcpiperid-N-yl, 3-hydroxypyrrolidin-N-yl, 4-acetylpiperazin-l-yl, 4- 
hydroxypipcrid-N-yl, 4-mcthylpipcrazin-l-yl, 4-(pyridin-4-yl)piperazin-l-yl, and 2- 
melhoxycarbonylpyrrolidin-N-yl. 

9. The compound accortling to Claim 1 . wherein each R' is selected from the 
group consisting of cliloro. fluon) and methyl. 

1 0. Hie compound according to Claim 1 , wherein p is ^cro. 

1 1 . n»c compound according to Claim 1 , wherein R' is selected from the group 
consisting of hydrogen, mclliyl, benzyl and /-butoxycarbonyl-mctliyl. 
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12. A compound of Formula II: 




wherein 

R is selected from the group consisting of aryl, substituted aryl, hcteroaryl, 
substituted heteroaryl, heterocyclic and substituted heterocyclic; 

is selected from the group consisting of hydrogen, alkyi, substituted alkyl, 
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl, 
substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic and substituted 
heterocyclic; and 

pharmaceutically acceptable salts thereof. 

13. A compound according to Claim 1 2 wherein R is selected from the group 

consisting of phenyl; naphth-l-yl; 5-dimcthylamino-naphlh-l-yI: 

2-flu(^rophcnyl; 2-chIorophcnyl: 2-cyanophcnyl; 2-mctliylphcnyl; 2-nilro-phenyl; 2- 

tritluiironK-ihylphcnyl; ?-chli>rophcnyI; 4-mclhylphcnyl (lolyl); 2,5Hiibromophcnyl; 4- 

hr<Mnc>-2-clln lphcnyl: 4-bromo-2-lrinuoHmiclho.\y-phcny!; 2,3-dichlorophenyl; 2,4- 

dichlorophcnyl: 3,4-diclilorophcnyl; 2,5-dichlorophcnyl: 3,5-dichIorophcnyl: 2,6- 

dicliloroplicnyl; 2-cliloro-4-cyani>-phcnyl: 2-chloro-4-nuorophcnyl; 3-ch!oro-2- 

niclhylplicnyl; 2-chK>ro-6-mcthylphcny!; 5-ch!oro-2-methoxyphcnyl; 2-chloro-4- 

iritluoromcthyl-phcnyl; 2.4-dinu()n>phcnyl; 5-nuoro-2-nicthylphcnyl; 2,5- 

dimcthoxyphcny I; 2-nicthnxy-4-mcihy Iplicnyl; 2-nicihoxy-5-bromophenyl; 2-mcthuxy-5- 

melhylphenyl; 2,5-dimelhyIphenyI; 2-mclhyl-5-'nitrophenyl; 3,5-di(lrinuoro- 

melhyl)phcnyl; 4-brumo-2,5-dinuorophcnyl; 2,3,4-trichlorophcnyl; 2,4,5-trichIorophenyl; 

2,4,6-lrichloroplicnyI; 2,4Hlichloru-5-mcthyIphcnyl; 4-chloro-2,5-dimethylphenyl; 2,4,6- 

tri(i;%7>)propylphcnyl; 2,4,6-triincthyl-phenyl; 2,3,5-trimcthyM-chIoroplienyl; 2,3,6- 

trimethyM-mcthoxyphcnyl; 2,3,4,5,6-pentamethylphcnyl; 5-chIoro-l,3-dimcthylpyrazoI-4- 

yl; 2-mclhoxy-carbonyl-thiophcn-3-yl; 2,3-dimethylimidazol-5yl; 2-nielliylcarbonylamino- 
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4-mcUiyl.Uiiazol-5-yl; quinoIin-S-yl; lhiophen-2-yl; l-iiiethylimidia2oM.yl; 3,5- 
diinelhylisoxazol-4-yl; and N-morpholino. 



14. The compound according to Claim 13 wherein R is selected from the group 
consisting of 4K:hloro-2,5-dimethyIphenyl and 2,3-dichlorophenyl. 

15. The compound according to Claim 12 wherein is selected from tlie group 
consisting of: 

2.[(4-amidino)phenyl]-] -(RHpyrrolidin-N-ylcarbonyl)eth-l -yl, 
amino, 

2-[N-( -aminoacelyl)piperid-4-yl]eth-l -yl, 

4-aminobenzyl, 2-[4-(aminoethyleneamidino)phenyl]eth-l -yl, 

2- [N-( 1 -amino- 1 -metliy lethylcarbonyI)piperid-4-yl]eth- 1 -yl, 

2-(4-aminophenyl)eth- 1 -yl, 

2-aminotliiazol-5-ylmcthyl, 

(2-aminopyrid-4-yl)methyl, 

benzyl, 

2-bronioeth-I-yK 

1 -(S)-carboxamidc-2-(indol-3-yl)eth-l -yl, 

carboxamidcmethyl, 

1 H:arlH)\amidc-2HS)-mclhy l-bul- 1 -yl, 

1 -(S)-carbaniyol-2-(phcnyl)clh-) -yl, 

I -(R)-carboxamidc-2-(phcnyl)eth- 1 -yl, 

4-carboxyhcnzyl, 

2-chloroeth-I-yl, 

cvanomclhvl, 

2-(4-cyanophenyI)cth-l -yl, 

2-(4-cyanophcny!)-l -(RHpyrrolidin-N-ylcarbonyl)eth- 1 -yl, 
2-(4-cyanophenyl)- 1 -(S)-(pyrrolidin-N-ylcarbonyl)eth- 1 -yl, 
cyclohcxyl, 
cyclohexylmethyl, 

2-(N-cyclopropylpipcridin-4-yl )eth- 1 -y 1, 
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2-(N.cyclopropylpipcridin-4-yI)-l-(R)-(pyiTolidin-N-ylcarbonyl^ 
1 -(R)-l ,3-di(bcn2yIoxycarbonyl)prop-l -yl, 
I -(S)- 1 ,3-dicarboxamideprop- 1 -yl, 
(2-dimclhylaniino)eth-l -yl, 

2- [4-(N,N-dimethylamino]phencthyI, 

3- (dimeUiylamino)prop-l -yl, 

1 -(S)-e(hoxycarbonyleth-l -yl, 

2-ethoxyphcnyl, 

ethyl, 

1 -(R)-( I -N-cthylaniino-carbonyl)-4-amino-n-butyl, 

1 -(S)-( 1 -N-ethy lainino-carbonyl)-4-amino-n-buty 1, 

1 -(R)-( 1 -N-elhy laminocarbonyl)-5-(t-butoxycarbonylamino)pent-5-yl, 

1 -(S)-( 1 -N-ethylaminocarbony l)-5-(t-butoxycarbonylaniino)pent-5-yl, 

1 -(R)-(l-N-etliylaTninocarbonyl)-4-(N -t-butoxycarbonylaTnino)-n-but-5- yl, 

1-(S)-(1 -N-ethylaiTiinocarbonyl)-4-(N -t-butoxycarbonylaniino)-n-but-5- yl, 

1 -(R)-(l -N-cthylaminocarbonyl)-5-guanadino-n-pent-5-yl, 

1 -(S)-( 1 -N-cthylaminocarbonyl)-5-guanadino-n-pent-5-y 1, 

I -R,S-( 1-N-clhylaminocarbony l)-4-(N -l-butoxycarbonyl)guanadino-n-but- 1 -y I, 

1 -(RH l-N-cthylaminocarbonyI)-5-(N -t-buloxycarbonylamino)-n-penl-5- yl, 

1- (S)-( I -N.clhyIaminocarbonyI)-5-(N •t-butoxycarbonylaniino)-n-pcnt-5- yl 
4-nuorophcnclhyl, 

hydrogen, 

2- hydroxyclh-l-yl, 

2-(4-hydro\yphcnyl)- 1 -(S)-(mclho\ycarbonyl)cth- 1 -yl, 
2-{4-hydroxyphciiyl)-l-(SHisopropoxycarbDnyl)cth-l-yl, 
2-(4-hydro\yphenyl )- 1 -(R )-(mclhoxycarbonyl)clJi-I -yl, 
2-(N-hydroxypyrid-4-yl)clli-I-yI, 
2-{imidazoM-yI)eth-l -yl, 

2-[4-(imidazolin-2-y Ophenyl J- 1 -(RHpyrroIidin- 1 -yIcarbonyl)elh- 1 -yl, 

2-[4-(imida2olin-2-yl)phcnyl]clh-l-yK 

2-(indol-3-yI)cth-l-yl, 

2-(indoI-3-yl)- 1 -(SHnicthoxycarbony l)eth- 1 -yl. 
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2-(indol-3-yl)-l -(RHnietlioxycarbonyl)eth-l -yl, 
iso-propyl, 

1 -(R)-(isopropoxycarbonyl)-2-(phenyI)cth- 1 -yl, 
mcthoxy, 

4-(methoxycarbonyl)bcnzyI, 

1 -(R)-(inctlioxycarbonyl)clh-l -yl, 

mcthoxycarbonylmethyl, 

methoxycarbonylphcnylmcthyl, 

2-fnethoxy etli- 1 -yl, 

I -(R)-(methoxcarbonyl)-2-(N-methylpiperidin-4-y l)eth- 1 -yl, 

1 -(R)-(inethoxycarbonyl)-2-(N-niefliyM ,2,3,6-tetrahydropyrid-4-yl)eth- 1 -yl, 

2-methoxyphenyl, 

1 -(R)-(methoxycarbony l)-2-pyrid-4-y l)eth- 1 -yl, 
methyl, 

2.[4-(methylcarbonylamino]phenethyl, 

1 -(R)-(N-methyl-N-ethylcarbamoyl)-3-(guanadino)prop-l -yl, 
2-(4-melhylpiperazin-l -yl)eth-l -yl, 
(N-mellwlpipcridin-2-yI)melhyi, 
2-(N-methyIpipcridin-2-yI)eth-l-yK 
2-(N-mcihylpipcridin-3-yl)clh-l-yl, 

2 -( N - mclh V 1 p ipcrid in-4 - y I )clli - 1 -yl, 
2-(N-mclhyIpipcridm-4-yl)-l-(R)-(pym>lidin-N vIcarK^^^ 
2-[(N-mclhyl)pyrTolidin-2-yl)clli-l-yl. 

2-(N-iiiclhy 1- 1 ,2,5,(>-tctrahydropyrid-4-yI)clh- 1 -yl, 

2- (N-methyl-l,2,5,6-lctrahydropyrid-4-yU-l-(RHpym>lidiivN-ylcarb^^^^ elh-l-yl, 

3- (2-mctliyIlhia7.ol-5-y1)-pyra7o!-5-yl, 
2-(N-mo!phoIino)clh- 1 -yl, 
n-hexyl, 

4- nitrobenzyl, 
phcnelhyl, 

l-(R)-phcnyIclh-l-yK 
l-(S)-phcnylelh-I-yl, 
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phenyl, 

4-phenylbut-l-yl, 

I -(R)-2-phcnylcarboxyclh- 1 -yl, 

1 -(R)-2-phenyl- 1 -(metlioxycarbonyl)elh- 1 -yl, 

1 -(S)-2-pheny I- 1 -(methoxycarbony I)eth- 1 -y 1, 

3-phenyl-n-prop-l -yl, 

2-(phenyl)- 1 •{S)-(pyrrolidin-N-y IcarbonyI)etli- 1 -yl, 

2-(pipcridin-N-yl)etli- 1 -yl, 

2-(piperidin-2-yl)cth-l -yl, 

2-(piperidin-3-yl)etli-l -yl, 

2-(pipcridin-4-yl)eth-l -yl, 

(piperid- 1 -y Ocarbonylmethyl, 

pyrazin-2-ylnicthyl, 

2-(pyrid-2-yl)eth-l-yl, 

2-(pyrid-3-yI)etli-l -yl, 

2-(pyrid-4-yl-)eth- 1 -yl, 

(pyrid-2-yl)mclhyl, 

(p>Tid-3-yl)methyl, 

(pyrid-4-yI)metliy!, 

2-(N-(pyrid-4-yI)|pipcridin-4-yI, 

2-|N-{pyrid-4-yl)pipcrid-4-yl)jclh-l-yl, 

--| N-(pyrid-2-yl )pipcridin-4-yl |c(li- 1 -yl 

2-(pyrid-4 yl>-l-(R)-(pymilklin-N-ylcarbonyl)cth-l-yK 

l-{RHpyiTolidin-N-ylcarbtMiyl)-2-(4-aniidino)phcnyl-ctli-l-yL 

I -(SHpyrrolidin-N-yIcarbonyh-2-(4-an)idino)phcnyl-clh- 1 -yU 

l-(R)-(pyiTolidin-N-yIcarbonyl)-5-aniino-ii-pcrU-l-yl, 

I-(S)-(pyiTolidin-N'yIcarbonyl)-5-amimvn-pcnl-l-yU 

I -(RHpyrTolidin-N-ylcarlK)nyl)-2-<4-biphcnyl)clh-l -yl, 

l-(SHpyrrolidin-N-yIcarbonyl)-2-(4-biphcnyl)cth-l-yK 

I KRHpy«Tolidin-N-ylcarbonyl-2-(4-iodophcnyI)elh-l -yl, 

l-(SHpymilidin-N-ylcarbonyl-2-(4-iodophcnyl)eth-I-y!, 

l-(R)-(pyrrolidin-N-carbonyl)-4-(l-butoxycarlx)nyIamino)-n-bul-l-yl, 
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1 -(S)-(pyrroHdin-N-carbony l)-4-(t-buloxycaTbonylainino)-n-bul- 1 -yl, 

1- (SHpym>lidin-N-yIcarbonyl)-2-[4-(2-imidazoUn-2-yl)phenyl^ 

2- (R)-(pyrrolidin-N-ylcarbonyl-3-phenylprop-2-yl, 
l-(R)-(pyiTolidin-N-ylcarbonyI)-2-[4-(N-methylpiperidin-2-yl) 

phenyl)]eth-l-yl 

1 .{S)-(pyrrolidin-N-y Icarbony l)-2-[4-(N-iTiethylpiperidin-2- yl)phenyl)]eth- 1 -yl 
I-(R).(pyrrolidin-N-ylcarbonyl)-2-[N-methyl-l,2,5,6-tetrahydropyridin- 4-yl)-plien- 

4.yl)]eth-l-yl 

1 .(S)-(pyrrolidin-N-ylcarbonyl)-2-|N-methyl-l ,2,5,6-tetrahydropyri 4-yl)-phen- 
4-yl)]eth-l-yl 

1 -(R)-(pyiTolidin-N-ylcarbonyl)-2-[4-(piperidin-2-yl)cyclohexyl)]et^^ yl, 

1 -(S)-(pyrrolidin-N-ylcarbonyl)-2-[4-(piperidm-2-yl)cyclohexyl)]eth- 1 -yl, 

1 -(R)-(pyn'olidin-N-ylcarbonyl)-2-|>f-(phenyl)piperidin-4-yl)]eth^ -yl 

l-(S)-(pyiTolidin-N-ylcarbonyl)-2-|>J-(phenyl)piperidin-4-yl)]eth-l-yl 

l-(R)-(pyiTolidin-N-ylcarbonyl)-2-l>J-(pyridin-4-yl)piperi^ 

1 -(S)-(pyiTolidin-N-ylcarbonyl)-2-[N-(pyridm-4-yl)piperidin-4-yl)]eth-l - yl 

1 -(R)-(pyrrolidin-N-ylcarbony l)-2-[4-(pyridin-4-yl)phcnyl)]eth- 1 -yl 

1 -(SHpyrrolidin-N-ylcarbony l)-2-[4-(pyridin-4-yl)phenyl)]cth- 1 -yl 

l-(R)<{pyrrolidin-N-ylcarbonyl)-2-[4-(pyrid-2-yl)plicnyI]cth-I-yl, 

l-(SHpyrrolidin-N-ylcarbonyI)-2-[4-(pyrid-2-yl)phenyl]elh-l-yK 

l-{R)-(pym»lidin-N-ylcarbonyI)-2-[4-(pyrimidin-2-yl)phcnylJcth-l-yl, 

l-(^^)-(pyn^^^>>diii-N-ylcarbi)nyUO-[4-(pyrimidin-2-yl)phcnyIlclh-l-yL 

I -(R).(pyrrolidin-N-ylcarbonyl)-2-14-(N-taniloxycarbonylp>Trol-2- yl )phcnyl)clli- 

Nyl 

l-(SHpym)lidiii-N-ylcarbonyl)-2-[4-(N-l-butoxycarbonyIpyn-ol-2-yn^ 

yl 

1- (SHt-b"^^^'ycarbonyl)-2-(4-hydroxyphenyl)cth-l-yU 
3-l-buloxycarbonyl- 1 -melhoxycarbonylprop-1 -yl, 

2- rN-(l-buloxycarbonylniclhyl)pipcrid-4-yl]ctli-l-yI, 
2-[l-(t-butoxycarbonylmethyI)pipcrid-4-yl)lclh-l-yl, 
l-(SHl-butoxycarbonyl)-3-mclhylprop-l-yU 

1 -(R)-(t-butoxycarbonyl)-3-melhy Iprop- 1-yl, 
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I -(R)-(i.butoxycarbonyl)-2-(phcnyl)elh-l -yl, 
2-cyclopropy1-2-(pyridin-4-yI)eth-l -yl, and 
2.(N-t-buloxycarbonylmelhyI)pyridin-4-yl-elhyl. 

16. A compound selected from the group consisting of: 
3-[3-(R,S)-(4H:hloro-2,5-dimclhylbenzcnesulfonyl)-4-oxo-2,5-benzodi-azcpin-3-yl]-N-[2^ 

(pyridin-4-yl)ethyI] acetamide (1); 

3-[3-(R,S)-(4-chloro-2,5"dimcthylben2enesulfonyl)-4-oxo-2,5-benzodi-a2:epin-3-yl]-^ 
(1 ,2,3,6-tetrahydro-N-methyIpyridin-4-yl)cth-l-yl]acetamide (2); 

3-[3-(R,S)-(4-chloro-2,5-dimethylbenzenesulfonyI)-2-oxo-2,5-benzodi-azepin-3-yl]-N-[2- 
(N-metliylpiperidin-4-yl)eth-l-yl] acetamide (3); 

3-[3^R^S)-(4-chloro-2,5-dimethylbenzenesulfonyl)-2-oxo-2,5-benzodi-azepin-3-yl]-N-[2- 
(N-{pyrid-4-yl}piperidin-4-yl)eth-l-yl] acetamide (4); 

3.[3-(R,S)-(4-chloro-2,5-dimethylben2enesulfonyl)-2-oxo-2,5-benzodi-azepin-3-yl]-N-[2- 
(N-oxopyridin-4-yl)eth-l-yl] acetamide (5); 

3.[3-(R^S)-(4-cliloro-2,5-dimethylbcnzcnesulfonyl)-2-oxo-2,5-benzodi-azepin-3-yl]-N-[4- 
(pyridin-2-yI)piperazin-l-yl] acetamide (6); 

3-[3-(R,S)-(4-chloro-2,5-dimethylbcnzcnesulfonyl)-2-oxo-2,5-bcnzodi-azepin-37ylI-N-[4- 
(pyridin-4-yl)pipcrazin-l-yl] acetamide (7); 

3-[3-(R.SH4-chIoro-2,5-dimcthylbc!izcncsulfonyl)-2-oxi>-2,5-bcnzodi-azcpin-3-yll-N-[2- 
cyclopropyl-2-<pyridin-4-yl)cih- 1 -yl J acetamide (S); 
3-[3-(R)-(4-chU>ro-2,5-diniclhylhcnzcncsuironylHK)xo-2,54KW.odiaz 
(pyridin-4-yhclhyll acetamide (9); 

3.|3.(S)-(4-chloro-2.5-dinietliylbcnzcncsulfonylHH>xo-2,5-benzodiazcpin-3-yIl-N-|^ 
(pyridiu-4-yIk*lliyI| acetamide ( 10); 

3-|3-(R,S>-(2,3-dicliIorolKnzcncsuironyl)-2-o\a-2,5-bcnzodiazepin-3^vi)-N-|2-(R 
cyclopropyl-2-{pyridin-4-yl)ctli-l-yll acetamide (1 1 ); 

3-l3^R,SH23-dichkuobcnzenesuironyl)-4-oxo-2,5-benzodiazcpin-3-ylj-N-(2-(pyridin-4- 
yDethylJ acelaniide ( 1 2); 

3-|3-{R,SH23-dichlorol>cnzcncsulfonyl)-2H3\o-2,5-bcn/odiazepin-3--yll-N-(2-(N. 
{pyridin-2-y 1 1 piperidin-^-y l)clh- 1 -yljacctamide ( 1 3); 
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3-[3-(R,S)-(4-chloro-2,5-dimethylphenylcarbonylmclhyl)-2K)XO-2,5-ben^ 
N-[2-pyridin-4-y lelh- 1 -y I]acetamide ( 1 4); 

or pharmaceutically acceptable sails thereof. 

1 7. A pharmaceutical composition comprising a pharmaceutically acceptable 
carrier and a therapeutically amount of a compound according to any of Claims 1-16 or 
mixtures thereof effective to treat or palliate adverse symptoms associated with die 
presence of bradykinin in mammals. 

1 8. A method for treating or palliating adverse symptoms in a mammal 
associated, at least in part, with the presence or secretion of bradykinin which comprises 
administering to said mamnial a therapeutically effective amount of a phamiaceutical 
composition according to Claim 17. 

19. A method for treating or ameliorating pain hyperalgesia, hyperthermia 
and/or edema in mammals associated, at least in part, with the release of bradykinin in such 
mammals which comprises a therapeutically effective amount of a pharmaceutical 
composition according to Claim 1 7. 

20. A mctliod for treating or ameliorating adverse symptoms associated, at least 
in part, w ith the release of bradykinin relative to bums, perioperative pain, migraine, shock, 
central ncr\ ous system injur>', asthma, rhinitis, premature labor, innammator>' arthritis, or 
inflammatory bowel disease which comprises a therapeutically effective amount of a 
phamiaceutical composition according to Claim 17. 
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